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(54) IMAGING APPARATUS AND IMAGING METHOD 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a color imaging element adopting a full pixel 
read system and capable of attaining the compatibility between wide dynamic imaging 
and high resolution imaging. 

SOLUTION: Read electrodes are divided into a plurality of systems that can 
independently be controlled. An electronic shutter pulse corresponding to a signal with 
a different storage time is applied to the read electrodes capable of being independently 
driven to electronically realize switching of sensitivity characteristics by exposure time 
control. The electrodes are arranged so that a plurality of pixels with the same color 
component and the same sensitivity characteristic are laid out in a lattice form and a 
plurality of pixels having the same color component are laid out in a lattice form 
independently of the sensitivity characteristic. The imaging apparatus benefits from the 
flexibility of the color filter arrangement of the ND system SVE and the flexibility of the 



sensitivity control of the shutter system SVE, and realizes the compatibility between 
imaging of a color image with a wide dynamic range and imaging of a high resolution 
color image with an ordinary dynamic range. 



LEGAL STATUS [Date of request for examination] 14.10.2005 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the image pick-up equipment equipped with horizontal, and a 
photo-electric-conversion means provide two or more photo detectors arranged 
perpendicularly, the perpendicular transfer register which transmit the charge 
accumulated by said photo detector to said perpendicular direction and the transfer 
gate which transmits the charge accumulated by said photo detector to said 
perpendicular transfer register which carries out the photo electric conversion of the 



light which received light while having which color component of two or more color 
components, and accumulates a charge, 

Said photo detector which has a color component with said photo-electric-conversion 
means same irrespective of a sensibility property is arranged in the shape of a grid, 
While having the same color component, it has two or more gate electrodes which were 
able to prepare driver voltage in said transfer gate possible [ impression ] independently 
according to said storage time different, respectively so that said photo detector which 
presents the same sensibility property corresponding to the storage time of said charge 
may be arranged in the shape of a grid. 
Image pick-up equipment characterized by things. 
[Claim 2] 

Said gate electrode is image pick-up equipment according to claim 1 characterized by 
extending to said horizontal direction and being arranged all over an effective pixel field 
while serving as the transfer electrode for making said charge transmit to said 
perpendicular direction with said perpendicular transfer register. 
[Claim 3] 

Image pick-up equipment according to claim 1 characterized by being the thing of all 
pixel read-out methods. 
[Claim 4] 

Said two or more color components are three-primary-colors components, 

Image pick-up equipment according to claim 1 characterized by being arranged so that 

said three -primary -colors component may make a Bayer array irrespective of a 

sensibility property. 

[Claim 5] 

Said photo detector which presents the sensibility property same irrespective of said 
color component contains said photo detector by which M (M is positive integer) 
individual followed said perpendicular direction. And image pick-up equipment 
according to claim 1 characterized by said thing [ that two or more gate electrodes of a 
network are prepared ] so that the group containing said photo detector by which N (N 
is positive integer) individual followed said horizontal direction on the basis of said 
photo detector located in the edge may be repeated as one unit and it may be arranged. 
[Claim 6] 

The two-dimensional group of the NxM individual to which said photo detector which 
presents the sensibility property same irrespective of said color component becomes said 
horizontal direction from M (M is positive integer) individual to said perpendicular 
direction by N (N is positive integer) individual is made into one unit. Image pick-up 



equipment according to claim 1 characterized by said thing [ that two or more gate 
electrodes of a network are prepared ] so that said group which presents said same 
sensibility property may be arranged in the shape of a grid. 
[Claim 7] 

Said M pieces are image pick-up equipment according to claim 6 characterized by said 
thing [ that two or more gate electrodes of a network are prepared ] so that it may be 
one piece and said Nxl two-dimensional group which presents said same sensibility 
property may be arranged in the shape of zigzag. 
[Claim 8] 

Image pick-up equipment according to claim 1 characterized by having the pulse 
mechanical component which impresses the electronic shutter pulse corresponding to 
said signal with which two or more said storage times differ corresponding to each of the 
gate electrode of a network as said driver voltage. 
[Claim 9] 

Image pick-up equipment according to claim 1 characterized by having the 
signal-processing section which expands the dynamic range of an image by signal 
processing based on two or more image pick-up signals picturized by said 
photo-electric-conversion means according to said storage time different, respectively. 
[Claim 10] 

It is the image pick-up approach that each pixel acquires the color and sensibility 
mosaic image which presents which sensibility property of two or more sensibility 
properties of having which color component of two or more color components, and 
receiving optical reinforcement, and picturizes a photographic subject image, 
While having the same color component, image pick-up equipment equipped with two or 
more gate electrodes prepared independently possible [ impression of driver voltage ] 
according to said storage time different, respectively is used so that the photo detector 
which presents the same sensibility property corresponding to the storage time of a 
charge may be arranged in the shape of a grid, 

Corresponding to each of the gate electrode of a network, two or more two or more image 
pick-up signals according to said storage time different, respectively are acquired by 
impressing the electronic shutter pulse corresponding to said signal with which said 
storage times differ as said driver voltage, 

The image pick-up approach characterized by expanding the dynamic range of said 
photographic subject image by signal processing based on this two or more acquired 
image pick-up signal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the image pick-up equipment and the image pick-up approach 
of picturizing a color picture. It is related with the technique which raises the dynamic 
range of the picturized photographic subject image in a detail more. 
[0002] 

[Description of the Prior Art] 

[Patent reference l] 

JP,8-223491,A 

[Patent reference 2] 

JP,7-254965,A 

[Patent reference 3] 

JP,7-254966,A 

[Patent reference 4] 

JP,8-340486,A 

[Patent reference 5] 

JP,10-069011,A 

[Patent reference 6] 

U.S. Pat. No. 5801773 specification 

[Patent reference 7] 

JP,8-331461,A official report 

[Patent reference 8] 

JP,7-254965,A official report 

[Patent reference 9] 

JP,6-141229,A 

[Patent reference 10] 

U.S. Pat. No. 5420635 specification 

[Patent reference 11] 

U.S. Pat. No. 5455621 specification 

[Patent reference 12] 

U.S. Pat. No. 5801773 specification 

[Patent reference 13] 



U.S. Pat. No. 5638118 specification 

[Patent reference 14] 

U.S. Pat. No. 5309243 specification 

[Patent reference 15] 

U.S. Pat. No. 5789737 specification 

[Patent reference 16] 

JP,59-217358,A 

[Patent reference 17] 

U.S. Pat. No. 5420635 specification 

[Patent reference 18] 

JP,2000-69491,A 

[Patent reference 19] 

JP,9-191099,A 

[Patent reference 20] 

USAPP No. 09/326,422 specification 

[Patent reference 2 1] 

JP,2002-112120,A 

[Nonpatent literature l] 

"1/2 inch CCD image sensor [ 330,000 pixel tetragonal lattice all pixel read-out 
method ]" television society technical report An information input, information display 
November, 1994, p7- 12 
[Nonpatent literature 2] 

S.K.Nayar and T.Mitsunaga,"High Dynamic Range Imaging:Spatially Varying Pixel 
Exposures", Proc. of Computer Vision and Pattern Recognition 
2000, Vol. l,pp.472-479,June,2000 
[0003] 

Solid state image sensors, such as CCD (Charge Coupled Device) and CMOS 
(Complementary Mental- Oxide Semiconductor), are broadly used for optical metering 
devices, such as image pick-up equipments, such as a video camera and a digital still 
camera, components test equipment in the field of FA (Factory Automation), or an 
electronic endoscope in the field of ME (Medical Electronics). 
[0004] 

Conventionally, the thing of a three-layer electrode three-phase-circuit drive is known 
by nonpatent literature 1 as pixel structure of all pixel read-out (PS,*Progressive Scan). 
The image sensor of all these pixel read-out methods has structure to which the transfer 
electrode of the 3rd layer which serves as a read-out electrode extended perpendicularly 



all over the effective pixel field. 
[0005] 

On the other hand, in order to raise a dynamic range in image pick-up equipment, an 
optical measuring machine machine, etc. using a solid state image sensor, an image is 
picturized using the optoelectric transducer (photo detectors, such as a photodiode) of 
different sensibility, and the technique of compounding the signal on the strength 
[ optical ] acquired by the image pick-up is proposed variously. 
[0006] 

Technique (henceforth the 1st technique) given in the patent reference 1*6 measures the 
incident light which branched the optical axis with which two or more permeability 
differs optically with the solid state image sensor arranged on each optical axis. 
However, since the complicated optical system which branches two or more solid state 
image sensors and light is needed and a manufacturing cost and an equipment scale 
become large, the 1st technique is disadvantageous in respect of the formation of** cost, 
or space- saving-izing. 
[0007] 

moreover, time of day which the technique (henceforth the 2nd technique) of a 
publication divides the exposure time into plurality using one solid state image sensor, 
and is different in the patent reference 7-14 - and they are compounded after 
picturizing the image of two or more sheets by different time amount width of face 
However, since it is picturized by time amount width of face which the information 
measured by the sensibility from which the 2nd technique differs is picturized at 
different time of day, and is different, a dynamic scene (image) from which optical 
reinforcement changes every moment cannot be picturized correctly. 
[0008] 

Furthermore, the technique (henceforth the 3rd technique) of a publication in the 
patent reference 15*18 Two or more photo detectors which adjoin mutually in respect of 
the image pick-up of a solid state image sensor are made into 1 set using one solid state 
image sensor. After setting up and picturizing the sensibility of two or more photo 
detectors which it is made to make 1 set of a photo detector correspond to 1 pixel of an 
output image, and constitute 1 set so that it may differ, respectively, it is a thing of 
making the signal measured by the photo detector of the sensibility from which 
plurality differs compound. In these, there is the approach of covering each photo 
detector with ND (Neutral Density) filter with which permeability differs as an 
approach of changing each sensibility of the photo detector which constitutes one solid 
state image sensor. Moreover, especially a thing given in the patent reference 18 is 



adapted for a color picture in the 3rd technique. 
[0009] 

The 3rd technique becomes advantageous in respect of the formation of ** cost which 
was a problem, or spacesaving-izing in the 1st technique. Moreover, it is solvable that 
the dynamic scene which was a problem cannot be correctly picturized in the 2nd 
technique. 
[0010] 

However, by the 3rd technique, since they are made to correspond to 1 pixel of an output 
image, using two or more adjoining photo detectors as 1 set, in order to secure the 
resolution of an output pixel, the image sensor which consists of a several times as 
many photo detector as the number of pixels of an output image is required, and unit 
cell size becomes large. 
[0011] 

Moreover, since sensitivity control is performed because the 3rd technique covers a 
photo detector with the ND filter with which permeability differs, it becomes difficult for 
the sensibility of each photo detector to be fixed at the time of manufacture of a solid 
state image sensor, and for it to become impossible to make sensibility adjustable 
control, to double a dynamic range dilation ratio with a situation, and to control to 
adjustable. 
[0012] 

As opposed to the technical problem that it becomes difficult to double a dynamic range 
dilation ratio with a situation, and to control to adjustable by fixing the sensibility of 
each of this photo detector in the patent reference 19 Expanding a dynamic range is 
indicated by by reading the signal of trains other than the above-mentioned train after 
the 2nd storage time which applies and continues the signal of the train chosen after 
the 1st storage time in read-out, after that, and an electronic shutter. However, the 
signal which there is a problem that there is no degree of freedom in the design of the 
space pattern of sensibility like the technique of covering a photo detector with a filter, 
for example, has three or more kinds of two or more exposure times perpendicularly also 
by this technique cannot be acquired. 
[0013] 

Furthermore, structure from which every [ corresponding to 1 pixel of an output image ] 
photo detector and its exposure differ in the image sensor which has the usual dynamic 
range is given, it picturizes, and technique (henceforth the 4th technique) given in the 
patent reference 20 and nonpatent literature 2 performs a predetermined image 
processing to the acquired picture signal, and generates the picture signal of an 



extensive dynamic range. Structure from which the exposure for every photo detector 
differs is realized by building the pattern of spatial sensibility by changing the 
permeability and numerical aperture of light for every photo detector. That is, the 
capacity which is generous in the resolution (that is, number of pixels) direction is 
distributed to the improvement in a dynamic range, and a SVE (Spatially Varying 
Exposure) method is called. 
[0014] 

By this 4th technique (SVE method), each photo detector has only one kind of sensibility. 
Therefore, although each pixel of the picturized image can acquire only the information 
on the dynamic range which an original image sensor has, when performing a 
predetermined image processing to the acquired picture signal and making it the 
sensibility of all pixels become homogeneity, a dynamic range can generate, a large 
image as a result. Moreover, since all photo detectors are exposed to coincidence, a 
photographic subject with a motion can be picturized correctly. Furthermore, since one 
photo detector supports 1 pixel of an output image, the problem to which unit cell size 
becomes large is not produced, either. That is, it is possible to solve the problem of the 
1st • the 3rd technique by the SVE method. 
[0015] 

As the structure and its drive approach of a solid state image sensor for realizing this 
SVE method, a thing called the shutter method SVE which forms the exposure mode in 
which the exposure time of each photo detector is changed to the patent reference 2 1 by 
some patterns using electronic shutter ability is proposed, for example. Moreover, the 
applicant for this patent has proposed the wrap ND filter method SVE for the photo 
detector like the 3rd above-mentioned technique with the filter with which permeability 
differs on the application specifications of a reference number 0000740502 (presentation 
day; January 9, Heisei 13). 
[0016] 

[Problem(s) to be Solved by the Invention] 

By the way, when considering as the solid state image sensor for colors of all pixel 
read-out (PS,"Progressive Scan) methods, considering as a SVE method, it is desirable to 
make the array (array) of the filter (henceforth a color filter) for separating a 
chrominance signal into the shape of a grid, such as the Bayer (Bayer for it to also be 
called green check) array. It is because can divert the conventional chrominance-signal 
processing and a primary color color filter is used, so an advantage [ say / that color 
reproduction nature's being good, and a high perpendicular direction and horizontal 
resolution can be taken ] is enjoyable if it is made a Bayer array etc. 



[0017] 

However, it was difficult for the array approach of a high sensitivity pixel and a low 
sensibility pixel to have a limit from a limit of the read-out approach of the signal 
accumulated in the photo detector (sensor) in the case of the shutter method SVE, and 
to make the array of a color filter into a Bayer array, when the single ** color solid state 
image sensor of all pixel read-out tends to realize a SVE method, and the fall of 
resolution had occurred in comparison with the ND filter method SVE. 
[0018] 

That is, it is a thing on condition of a thing given in the patent reference 20 and 
nonpatent literature 2 generating a monochrome image, and the technique is not 
established about generating a color picture. The technique which generates the picture 
signal of all color components, and specifically equalizes sensibility about all pixels from 
the image with which a color differs from sensibility for every pixel is not indicated. 
[0019] 

On the other hand, since there is no limit in the array approach of a high sensitivity 
pixel and a low sensibility pixel in the case of the ND filter method SVE proposed on the 
application specifications of a reference number 0000740502, that is, a degree of 
freedom is in a SVE sensibility array, the array of a color filter can be made into the 
shape of a grid (for example, Bayer array), and it can be improved by the fall of 
resolution as compared with the shutter method SVE. However, since sensitivity control 
is performed by covering a photo detector like the 3rd above-mentioned technique with 
the ND filter with which permeability differs, it becomes difficult for the sensibility of 
each photo detector to be fixed at the time of manufacture of a solid state image sensor, 
and for it to become impossible to make sensibility adjustable control, to double a 
dynamic range dilation ratio with a situation, and to control to adjustable. That is, since 
it cannot respond to the change in normal mode and SVE mode, the fall of resolution 
when a die NAMIKU range is not not much required becomes a problem. 
[0020] 

Thus, when applying the SVE method by which the conventional proposal is made to 
the single ** color image sensor of all pixel read-out, the compatible technique has not 
usually established the image pick-up of the high resolution color picture of a dynamic 
range with the image pick-up of the color picture of an extensive dynamic range. 
[0021] 

this invention is made in view of the above-mentioned situation having - the image 
pick-up of the color picture of an extensive dynamic range - usually -- the image pick up 
of the high resolution color picture of a dynamic range - a change - it aims at offering 



the usable image pick-up approach and image pick-up equipment. 
[0022] 

[Means for Solving the Problem] 

Namely, a photo-electric-conversion means the image pick-up equipment concerning 
this invention carries out photo electric conversion of the light which received light 
while having which color component of two or more color components, and accumulate a 
charge to provide horizontal and two or more photo detectors arranged perpendicularly 
(sensor), The perpendicular transfer register which transmits perpendicularly the 
charge accumulated by the photo detector, It shall be image pick-up equipment 
equipped with the transfer gate which transmits the charge accumulated by the photo 
detector to a perpendicular transfer register, and the photo detector which has the color 
component same irrespective of a sensibility property shall have been first arranged in 
the shape of a grid in the photo-electric-conversion means. 
[0023] 

Moreover, while having the same color component, two or more gate electrodes (read-out 
electrode) were prepared so that the photo detector which presents the same sensibility 
property corresponding to the storage time of a charge might be arranged in the shape 
of a grid, and driver voltage could be independently impressed to the transfer gate 
according to the storage time different, respectively. That is, the read-out electrode was 
prepared two or more lines, and each read-out electrode was made to correspond to the 
signal with which the storage time is different. 
[0024] 

Moreover, while considering as the configuration which serves as the transfer electrode 
for making a charge transmit a gate electrode perpendicularly with a perpendicular 
transfer register, it is still more desirable, when it extends horizontally and arranges all 
over an effective pixel field. 
[0025] 

In addition, if the sensor of such electrode structure is applied to the thing of all pixel 
read-out methods, it is suitable. Moreover, two or more color components are used as a 
three-primary-colors component, and it is still more desirable, when the color array 
shall be arranged so that a three -primary -colors component may make a Bayer array 
irrespective of a sensibility property. 
.[0026] 

As a concrete gestalt of electrode structure, the following for example, is desirable. It is 
good to prepare two or more gate electrodes so that the photo detector which presents 
the sensibility property same irrespective of a color component to the 1st may repeat the 



group containing the photo detector which N (N is positive integer) individual followed 
horizontally considering the photo detector located in the edge of the M vertical file as a 
radix point as one unit and may be arranged, including the photo detector by which M 
(M is positive integer) individual continued perpendicularly. The 1st gestalt serves as 
the electrode structure where two or more read-out electrodes can read independently 
the signal charge accumulated in the photo detector for every train of the direction of 
slant. 
[0027] 

Moreover, irrespective of a color component, it is good for the 2nd to prepare two or more 
gate electrodes so that the photo detector which presents the same sensibility property 
may make one unit horizontally the two-dimensional group of a NxM individual which 
becomes perpendicularly from M (M is positive integer) individual by N (N is positive 
integer) individual and the group which presents the same sensibility property may be 
arranged in the shape of a grid. 
[0028] 

As a modification of this 2nd electrode structure, the gestalt which makes it one piece 
(M= l) perpendicularly can be considered. Nxl two-dimensional group which presents 
the same sensibility property by carrying out like this is arranged in the shape of zigzag. 
That is, it becomes the electrode structure where two or more read-out electrodes can 
read the signal charge accumulated in the photo detector independently of zigzag. 
[0029] 

When using the sensor which has such electrode structure, corresponding to each of two 
or more gate electrodes, it considers as the configuration equipped with the pulse 
mechanical component which impresses the electronic shutter pulse corresponding to 
the signal with which the storage times differ as driver voltage. That is, the change of a 
sensibility property is electronically realized by exposure-time control. 
[0030] 

Moreover, based on two or more image pick-up signals picturized by the 
photo-electric-conversion means according to the storage time different, respectively, it 
considers as the configuration equipped with the signal-processing section which 
expands the dynamic range of an image by signal processing. 
[0031] 

The image pick-up approach concerning this invention is the image pick-up approach 
using the image pick-up equipment concerning this invention. Namely, each pixel 
corresponding to a photo detector has which color component of two or more color 
components respectively. And it is the image pick*up approach which acquires the color 



and sensibility mosaic image which presents which sensibility property of two or more 
sensibility properties of receiving optical reinforcement, and picturizes a photographic 
subject image. While having the same color component, image pick-up equipment 
equipped with two or more gate electrodes prepared independently possible [ impression 
of driver voltage ] according to the storage time different, respectively is used so that the 
photo detector which presents the same sensibility property corresponding to the 
storage time of a charge may be arranged in the shape of a grid. And two or more image 
pick-up signals according to the storage time different, respectively are acquired by 
impressing the electronic shutter pulse corresponding to the signal with which product 
time amount differs as driver voltage corresponding to each of two or more gate 
electrodes. Furthermore, based on this two or more acquired image pick-up signal, the 
dynamic range of a photographic subject image is expanded by signal processing. 
[0032] 
[Function] 

In the above-mentioned configuration, prepared two or more lines in the sensor as a 
read-out electrode, each read-out electrode was made to correspond to the signal with 
which the storage time is different first, and the change of a sensibility property was 
considered as the configuration electronically realized by exposure-time control. At this 
time, two or more pixels which two or more pixels in which a read-out electrode has the 
same color component and a sensibility property are arranged in the shape of a grid, 
and have the color component same irrespective of a sensibility property were arranged 
in the shape of a grid. The flexibility of the sensitivity control which the shutter method 
SVE both has as if the flexibility of the color philharmonic filter array which the ND 
method SVE has is enjoyable by carrying out like this is enjoyed. 
[0033] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained to a detail with 

reference to a drawing. 

[0034] 

Drawing 1 is drawing showing the configuration of the digital still camera which 
applied the image pick-up equipment concerning this invention. This digital still 
camera 1 divides roughly, and consists of optical system 2, the signal-processing system 
3, a recording system 4, a display system 5, and a control system 6. 
[0035] 

Optical system 2 consists of CCD series 24 which carries out photo electric conversion of 
a shutter 21, the lens 22 which condenses the optical image of a photographic subject, 



the diaphragm 23 which adjusts the quantity of light of an optical image, and the 
condensed optical image, and is changed into the electrical signal of an extensive 
dynamic range. The light L from the photographic subject which is not illustrated 
penetrates a shutter 21 and a lens 22, is adjusted by diaphragm 23, and carries out 
incidence to CCD series 24 with moderate brightness. At this time, a lens 22 adjusts a 
focal location so that image formation of the image which consists of light L from the 
photographic subject which is not illustrated may be carried out on CCD series 24. 
[0036] 

A signal-processing system 3 consists of the image-processing sections 27 which 
consisted of DSPs (Digital Signal Processor) which perform a predetermined image 
processing to the digital signal inputted from the CDS (Correlated Double Sampling: 
correlation duplex sampling) circuit 25 which reduces a noise, the A/D (Analog/Digital) 
conversion circuit 26 which changes into a digital signal the analog signal which the 
CDS circuit 25 outputs, and the A/D -conversion circuit 26 by sampling the electrical 
signal from CCD series 24. 
[0037] 

CCD series 24 is constituted by two or more photo detectors, carries out photo electric 
conversion of the light L by which incidence was carried out through the lens 22 and the 
diaphragm 23, changes an image into an electrical signal, and outputs it to the latter 
CDS circuit 25. 
[0038] 

The CDS circuit 25 samples the difference electrical potential difference for the signal 
inputted from CCD series 24 as compared with a reference signal, and outputs it to the 
A/D -conversion circuit 26 by making this into a video signal. The A/D -conversion circuit 
26 changes into a digital signal the analog signal inputted from the CDS circuit 25, and 
outputs it to the image -processing section 27. 
[0039] 

A recording system 4 encodes the picture signal which the record media (memory) 29, 
such as a flash memory which memorizes a picture signal, and the image-processing 
section 27 processed, records it on memory 29, and it is being begun to read it, it is 
decoded, and consists of CODEC (Compression/Decompression)28 supplied to the 
image-processing section 27. The image-processing section 27 is controlled by the CC 
section 34, changes into predetermined image data the signal inputted from the 
A/D-conversion circuit 26, and outputs it to the D/A conversion circuit 30 or CODEC28. 
Moreover, the image-processing section 27 outputs the image data inputted from 
CODEC28 to the D/A conversion circuit 30. CODEC28 reads and decodes the data 



memorized by memory 29, and outputs them to the image-processing section 27 while it 
codes the image data inputted from the image-processing section 27 in a predetermined 
approach and making memory 29 memorize it. 
[0040] 

The image-processing section 27 is equipped with the function as the signal-processing 
section which expands the dynamic range of an image by signal processing based on two 
or more image pick-up signals picturized according to the storage time different, 
respectively. On the occasion of this signal processing, it carries out based on the mosaic 
image picturized by different sensibility, and a normal photographic subject image is 
acquired by interpolation processing. Interpolation processing devises the structure 
according to the color array of a color filter, or the array of sensibility. 
[0041] 

The display system 5 consists of a video monitor 32 which consists of LCD (Liquid 
Crystal Display) which functions as a finder, and a video encoder 31 which encodes the 
analog-ized picture signal to the video signal of the format which suits the latter video 
monitor 32 by displaying the image corresponding to the D/A (Digital/Analog) 
conversion circuit 30 which analog-izes the picture signal which the image -processing 
section 27 processed, and the video signal inputted. The D/A conversion circuit 30 
changes into an analog signal the digital signal of the image data inputted from the 
image -processing section 27, and outputs it to the video encoder 31. The video encoder 
31 changes into a predetermined video signal the image data of an analog signal 
inputted from the D/A conversion circuit 30, outputs them to a video monitor 32, and 
displays an image. 
[0042] 

A control system 6 reads the program for control which controls first the drive (driving 
gear) which is not illustrated and is memorized by a magnetic disk, an optical disk, a 
magneto-optic disk, or semiconductor memory, and is equipped with the CC section 34 
which consists of a CPU (Central Processing Unit ) which controls the whole digital still 
camera 1 based on the program for control which read, or the command from a user. 
This CC section 34 is controlling the image -processing section 27 connected to the bus 
33 of a digital still camera 1, CODEC28, memory 29, the diaphragm controller 35, and 
the timing generator 36. 
. [0043] 

moreover -- a control system " six -- an image processing the section - 27 -- sending - 
having had -- an image " brightness -- being moderate - brightness - maintaining " as 
- extracting 23 " controlling -- a diaphragm " a controller " 35 -- CCD series - 24 -- 



from " an image processing " the section " 27 - up to " each - a function part - 
actuation - timing controlling a timing generator - (-- TG --) - 36 a user - a 
shutter " timing " others " a command - inputting a control unit - 37 - having . 
[0044] 

The control value is set up by the CC section 34 so that the brightness of the image sent 
to the image-processing section 27 may maintain moderate brightness, and the drawing 
controller 35 is extracted according to the control value, and controls 23. The sample of 
the brightness value of the suitable number is specifically gained from the image with 
which the CC section 34 is held at the image-processing section 27, it extracts fitting in 
the range of the brightness made suitable in which the average was defined beforehand, 
and the control value of 23 is set up. 
[0045] 

A timing generator 36 is controlled by the CC section 34, and generates and supplies the 
timing pulse needed for actuation of CCD series 24, the CDS circuit 25, the 
A/D-conversion circuit 26, and the image-processing section 27. A control unit 37 is 
operated when a user operates a digital still camera 1. 
[0046] 

In this digital still camera 1, incidence of the optical image (incident light) of a 
photographic subject is carried out to CCD series 24 through a lens 22 and diaphragm 
23, and after a noise is removed by the CDS circuit 25 and the electrical signal which 
photo electric conversion was carried out and was acquired by CCD series 24 is digitized 
by the A/D-conversion circuit 26, the temporary storage of it is carried out to the image 
memory which the image-processing section 27 builds in. 
[0047] 

In addition, in the usual condition, it is made as [ overwrite / continuously / by the fixed 
frame rate / a picture signal ] by control to the signal-processing system by the timing 
generator 36 in the image memory which the image-processing section 27 builds in. The 
picture signal of the image memory which the image-processing section 27 builds in is 
changed into an analog signal by the D/A conversion circuit 30, and the image which is 
changed into a video signal by the video encoder 31, and corresponds with it is displayed 
on a video monitor 32. 
[0048] 

The video monitor 32 is also playing a role of the finder of a digital still camera 1. When 
a user pushes the shutter carbon button contained in a control unit 37, the CC section 
34 incorporates the picture signal immediately after pushing a shutter carbon button to 
a timing generator 36, and makes a signal-processing system 3 control so that a picture 



signal is not overwritten by the image memory of the image-processing section 27 after 
that. Then, CODEC28 encodes and the image data written in the image memory of the 
image-processing section 27 is recorded on memory 29. Incorporation of the image data 
of one sheet is completed by actuation of the above digital still cameras 1. 
[0049] 

Drawing 2 is drawing explaining an example of a control unit 37. Here, drawing 2 (A) 
shows the detail of the key stroke section, and drawing 2 (B) and drawing 2 (C) show 
transition of a mode of operation. 
[0050] 

As shown in drawing 2 (A), the capture carbon button 41 of a control unit 37 is pushed 
by the user, when it consists of push buttons and a still picture is picturized. The action 
mode circuit changing switch 42 is a circuit changing switch slid for setting up action 
mode up and down, and "record", "off ", and the alphabetic character of "play" are 
displayed from the drawing Nakagami stage, and it is set as the action mode of the set 
location. In now, the action mode circuit changing switch 42 is set to the location of "off." 
[0051] 

The exposure mode circuit changing switch 43 is a switch which changes exposure mode, 
and the alphabetic character of "SVE (Spatially Varying Exposure)" and "normal" is 
displayed from the drawing Nakagami stage, and it is set as the exposure mode of a 
location in which the switch was set. In now, the exposure mode circuit changing switch 
43 is set to the location of "normal." 
[0052] 

When the action mode circuit changing switch 42 is set to the location of "off 1 , action 
mode is in the "off condition" of the state transition diagram of drawing 2 (B), and the 
digital still camera 1 will be stopped. 
[0053] 

If the action mode circuit changing switch 42 is slid upward and set to the location of 
"record" from this condition, action mode will change in the "monitor condition" from an 
"off condition", as shown in the number 1 of drawing 2 (B). 
[0054] 

The CC section 34 controls a timing generator 36, and a digital still camera 1 makes the 
timing pulse for draft read-out output in a "monitor condition." Based on this, CCD 
series 24, the CDS circuit 25, the A/D-conversion circuit 26, and the image-processing 
section 27 carry out draft read out of the image which consists of a shutter 21, a lens 22, 
and light L that penetrated the diaphragm 23 as a picture signal, and output it to the 
D/A conversion circuit 30. The D/A conversion circuit 30 changes the inputted picture 



signal into an analog signal from a digital signal, and outputs it to the video encoder 31. 
Furthermore, the video encoder 31 changes the inputted analog signal into a video 
signal, and is made to display it on a video monitor 32. Moreover, similarly, if the action 
mode circuit changing switch 42 is returned to the location of "off', as shown in the 
number 2 of drawing 2 (B), it will return from a "monitor condition" to an "off condition." 
[0055] 

When the capture carbon button 41 is pushed in the "monitor condition" in drawing 2 
(B), as the action mode circuit changing switch 42 is in the condition set to the location 
of "record", namely, it is shown in the number 3 of drawing 2 (B), a condition changes in 
the "capture condition" from a "monitor condition." 
[0056] 

The CC section 34 controls a timing generator 36, and a digital still camera 1 makes the 
timing pulse for [ all ] pixel read-out output in a "capture condition." After carrying out 
all pixel read-out of the image which consists of light L in which CCD series 24, the CDS 
circuit 25, the A/D- conversion circuit 26, and the image-processing section 27 
penetrated the shutter 21, the lens 22, and the diaphragm 23 based on this by one frame 
and making a gamma correction etc. process by the image-processing section 27, it 
outputs to CODEC28. CODEC28 carries out compression coding of the image data for 
one frame inputted from the image-processing section 27 in the form of predetermined 
(coding), and memory 29 is made to memorize it. Furthermore, it ends, when this image 
data is written in memory 29, and a "capture condition" returns from a "capture 
condition" to a "monitor condition", as shown in the number 4 of drawing 2 (B). 
[0057] 

If a user operates the action mode circuit changing switch 42 and sets to the location of 
"play" "in the state of a monitor", a digital still camera 1 will change in the "playback 
condition" from a "monitor condition", as shown in the number 5 in drawing 2 (B). Even 
if similarly a user operates the action mode circuit changing switch 42 and sets to the 
location of "play" "in the state of off', as a digital still camera 1 is shown in the number 7 
in drawing 2 (B), a condition changes in the "playback condition" from an "off condition." 
[0058] 

In a "playback condition", the CC section 34 stops a timing generator 36, and a digital 
still camera 1 stops read out from CCD series 24. Furthermore, after the CC section 34 
controls CODEC28, makes the image data memorized by memory 29 read and carries 
out decode processing, it is made to output to the image-processing section 27. The 
image-processing section 27 is controlled by the CC section 34, performs down sampling 
processing for doubling with a format of a video signal the image data outputted from 



CODEC28, and outputs it to the D/A conversion circuit 30. The D/A conversion circuit 30 
changes into an analog signal the digital signal inputted from the image -processing 
section 27, and outputs it to the video encoder 31. The video encoder 31 changes into a 
video signal the analog signal inputted from the D/A conversion circuit 30, and is made 
to display it on a video monitor 32. 
[0059] 

When a user operates the action mode circuit changing switch 42 and sets to the 
location of "record" in a "playback condition", of course, a digital still camera 1 As shown 
in the number 6 in drawing 2 (B), it changes in the "monitor condition" from a "playback 
condition", and similarly, if it sets to the location of "off, as shown in the number 8 in 
drawing 2 (B), it will change in the "off condition" from a "playback condition." 
[0060] 

Exposure mode is the mode which sets up the effective exposure of CCD series 24 in the 
above-mentioned "capture condition", and is set up independently of action mode. There 
are the two modes, "Normal mode" and "SVE mode", among the exposure modes. 
"Normal mode" is exposure mode which makes regularity all the exposure times of each 
photo detector of CCD series 24 (sensibility of all photo detectors is made regularity). 
On the other hand, "SVE mode" is the exposure mode in which the exposure time of 
each photo detector is changed by some patterns for every photo detector. 
[0061] 

Exposure mode will be set to "Normal mode", if a user operates the exposure mode 
circuit changing switch 43 and sets to the location of "normal", as shown in drawing 2 
(A). Moreover, if the exposure mode circuit changing switch 43 shown in drawing 2 (A) is 
slid in the direction of drawing Nakagami and set to the location of "SVE", as shown in 
the number 21 of drawing 2 (C), exposure mode will change in "SVE mode." If similarly 
the exposure mode circuit changing switch 43 is returned to the location of "normal" at 
the time of "SVE mode" as shown in drawing 2 (C), as shown in the number 22 of 
drawing 2 (C), exposure mode will change in "Normal mode" from "SVE mode." 
[0062] 

All pixel read -out in Normal mode is the read-out method performed by the 
conventional CCD series, and the same read-out method. That is, this method is a 
method which reads the charge accumulated by the fixed exposure time to all the pixels 
of CCD series 24 in a "capture condition." On the other hand, in all pixel read-out in 
case exposure mode is SVE mode, the charge with which the exposure time of each pixel 
was received by sensibility which divides into some patterns, is received and is different 
is read. 



[0063] 

Drawing 3 is drawing explaining the outline of actuation of the digital still camera 1 of 
this operation gestalt. A digital still camera 1 picturizes a photographic subject by the 
different color and the sensibility (it realizes the sensibility adjustable by changing the 
exposure time) for every pixel by image pick-up processing of the optical system 
centering on CCD series 24, and obtains the image (hereafter, it is described as a color 
and a sensibility mosaic image, and the detail is mentioned later) with which a color 
and sensibility became mosaic-like. 
[0064] 

Then, the image obtained by image pick-up processing is changed into the image which 
each pixel has all color components, and has the sensibility of homogeneity by the 
signal-processing system 3 centering on the image-processing section 27. Processing of 
the signal-processing system 3 centering on the image-processing section 27 
transformed to the image which each pixel has all color components for a color and a 
sensibility mosaic image, and has the sensibility of homogeneity hereafter is described 
to be also DEMOZAIKU processing. 
[0065] 

For example, when a photographic subject as shown in drawing 3 (A) is photoed, a color 
and a sensibility mosaic image as shown in drawing 3 (B) by image pick-up processing 
are obtained, and it is changed into the image in which each pixel has the sensibility of 
all color components and homogeneity by the image processing. That is, the image to 
which the dynamic range was expanded is obtained from the color and sensibility 
mosaic image shown in drawing 3 (B) by restoring the original color of the photographic 
subject shown in drawing 3 (D). 
[0066] 

Drawing 4 - drawing 8 are drawings explaining the basic configuration of the color 
component of the pixel which constitutes a color and a sensibility mosaic image, and the 
array pattern (it is hereafter described as a color and a sensibility mosaic pattern) of 
sensibility. In addition, there is combination of four colors which consist of Y (yellow), M 
(Magenta), C (cyanogen), and G (green) besides the combination of three colors which 
consist of R (red), G (green), and B (blue) as combination of the color which constitutes a 
color and a sensibility mosaic pattern. 
. [0067] 

There are a three-stage which added the sensibility S3 besides [ which consists of Si 
and S2 ] two steps as a phase of sensibility realized by changing the exposure time, and 
four steps which added sensibility S4 further. In addition, in drawing 4 - drawing 8 , 



each square supports 1 pixel, an English character shows the color, and the figure shows 
the sensibility as a suffix of an English character. The square which attached hatching 
shows the pixel of sensibility Si. For example, the pixel displayed as Gl shows that a 
color is G (green) and sensibility is Si. Moreover, suppose that it is high sensitivity more, 
so that a figure is large about sensibility. 
[0068] 

The base of a color and a sensibility mosaic pattern can be classified according to the 1st 

* the 4th description which are shown below. 

[0069] 

Drawing 4 is drawing showing the color and the sensibility mosaic pattern Pi which 
presents the 1st description. The 1st description is that they are arranged in the shape 
of a grid, when the pixel which they are arranged in the shape of a grid, and has the 
color same irrespective of sensibility when the pixel which has the same color and 
sensibility is observed is observed. 
[0070] 

For example, in the color and the sensibility mosaic pattern Pi shown in drawing 4 , 
horizontally, they are spacing of 2 A 1 / 2 C ,A " shows a exponentiation), and, 
perpendicularly, are arranged in the shape of a grid at spacing of 2 A 3/2 so that clearly 
[ when the pixel whose color is R irrespective of sensibility is observed / if a drawing is 
seen in the condition of having made it rotating in the clockwise direction only 45 
degrees ]. Moreover, when the pixel whose color is B irrespective of sensibility is 
observed, they are arranged similarly. When the pixel whose color is G irrespective of 
sensibility is observed, the shape of a grid is arranged at spacing of 2 A 1/2 to that they 
are horizontal and a perpendicular direction. 
[0071] 

Drawing 5 is drawing showing the color and the sensibility mosaic pattern P3 which 
presents the 2nd and 3rd descriptions. When the 2nd description observes the pixel 
which has the same color and sensibility, they are arranged in the shape of a grid. And 
when the pixel which has the sensibility same irrespective of a color is observed, they 
are arranged in the shape of a grid. And when the pixel of arbitration is observed, it is 
that all the colors contained in a color and the sensibility mosaic pattern concerned are 
contained in the color which the pixel and the 4 pixels [ which is located vertically and 
horizontally ] a total of 5 pixels have. Moreover, the 3rd description is that those arrays 
are making the Bayer array, when the pixel which has the 2nd description and has the 
still more nearly same sensibility is observed. 
[0072] 



For example, in the color and the sensibility mosaic pattern P3 shown in drawing 5 , 
when only the pixel of sensibility Si is observed, if only 45 slant leans and looks at a 
drawing, they vacate spacing of 2 A 1/2, and are making the Bayer array so that clearly. 
Moreover, when only the pixel of sensibility S2 is observed, they are making the Bayer 
array similarly. 
[0073] 

Drawing 6 - drawing 8 are drawings showing the color and sensibility mosaic-pattern 
P4a which presents the 4th description, P4b, and P4c (this group is also collectively 
called a color and sensibility mosaic pattern P4). The 4th description is that it has the 
1st description, three kinds of colors are used farther, and they are making the Bayer 
(Bayer) array. 
[0074] 

For example, in the color and sensibility mosaic-pattern P4a of drawing 6 , when the 
pixel whose color is G irrespective of sensibility is observed, they are arranged in 
checkers at intervals of a pixel. When the pixel whose color is R irrespective of 
sensibility is observed, they are arranged at intervals of a line. Moreover, when the pixel 
whose color is B irrespective of sensibility is observed, it is similarly arranged at 
intervals of a line. Therefore, it can be said that this pattern P4 will be a Bayer array if 
only the color of a pixel is observed. 
[0075] 

In addition, the color and sensibility mosaic-pattern P4b, and P4c which are shown in 
drawing 7 besides the color and sensibility mosaic -pattern P4a of drawing 6 and 
drawing 8 also have this 4th description. 
[0076] 

The invention in this application realizes the mosaic array of sensibility electronically 
in all pixel read-out, applying P4a, P4b, and P4c which present the color and the 
sensibility mosaic pattern P2 which presents the 2nd description among the color and 
the sensibility mosaic patterns PI and P3 mentioned above, and P4c, and the 4th 
description. 
[0077] 

In addition, in relation to the color and the sensibility mosaic patterns PI and P3, and 
P4c which were shown in above-mentioned drawing 4 - drawing 8 , it is described as 
"the mosaic array of a color" irrespective of the sensibility of a pixel only paying 
attention to a color. Moreover, only paying attention to sensibility, it is described as "the 
mosaic array of sensibility" irrespective of a color. 
[0078] 



It is as follows when it arranges in the mosaic array of sensibility paying attention to 
the difference between a color and sensibility mosaic-pattern P4a, P4b, and P4c shown 
in drawing 6 made into the object of the invention in this application - drawing 8 here- 
in addition, the longitudinal direction in drawing having shown the vertical direction in 
drawing shown with the alphabet (A*H) in the perpendicular direction and the figure 
(l-ll) is made horizontal. 



First, when the color and sensibility mosaic-pattern P4a shown in drawing 6 pay their 
attention to the water parallel [ which ] shown with the alphabet (A*H), in the same 
water parallel, the pixel whose color is G is a pixel of the same sensibility, i.e., the same 
exposure time. On the other hand, as for the pixel whose color is R or B, the pixel of 
sensibility Si and sensibility S2 is arranged by turns horizontally (longitudinal 
direction of drawing). And it receives horizontally, moreover - if only sensibility is 
observed " a perpendicular direction (the vertical direction of drawing) - sensibility the 
list of the pixel of Si 3 pixels continues perpendicularly (under [ in drawing 6 ]), and 3 
pixels continues horizontally (left-hand side in drawing 6 ) considering the pixel located 
in the edge of this vertical file that is 3 pixels as an origin. As 3 pixels continues 
perpendicularly (under [ in drawing 6 ]) considering the pixel located in the edge of a 3 
more-pixel horizontal file as an origin, 
[Equation l] 



If it is made to correspond with two or more read-out electrodes mentioned later by 
considering as such arrangement, it will become the structure which can read 
independently the signal charge accumulated in the photo detector (photocell) for every 
train of the direction of slant. 



On the other hand, when the color and sensibility mosaic -pattern P4b shown in drawing 
7 pay their attention to water parallel, as for the pixel whose color is G, the pixel of 
sensibility Si and sensibility S2 is arranged by turns horizontally, and the pixel of 
sensibility SI and sensibility S2 is horizontally arranged also for the pixel whose color is 



[0079] 




[0080] 



[0081] 



R or B by turns. Moreover, if only sensibility is observed, sensibility is arranged by 
turns by each of that the group of S2 is [ the group and sensibility of SI ] horizontal, and 
a perpendicular direction by making 2 pixels (2x2 pixels) of each of water parallel and a 
vertical file into a group. That is, each class is arranged in checkers every other set, and 
is arranged by every 2 line (water parallel) at zigzag. If it puts in another way, 
sensibility differs every repeating unit of 2x2 which the Bayer array adjoined. 
[0082] 

If it is made to correspond with two or more read-out electrodes mentioned later by 
considering as such arrangement, it will become the electrode structure which can read 
the signal charge accumulated in the photo detector (photocell) independently of zigzag 
in 2x2 units. 
[0083] 

Moreover, when the color and sensibility mosaic-pattern P4c shown in drawing 8 pay 
their attention to water parallel, as for the pixel whose color is G, the pixel of sensibility 
Si and sensibility S2 is arranged by turns horizontally, and the pixel of sensibility SI 
and sensibility S2 is horizontally arranged also for the pixel whose color is R or B by 
turns. Moreover, if only sensibility is observed, sensibility is horizontally arranged by 
turns by each of that the group of S2 is [ the group and sensibility of Si ] horizontal, and 
a perpendicular direction by making 1 pixel (2x1 pixel) into a group to 2 pixels and a 
perpendicular direction. That is, each class is arranged in checkers every other set, and 
is arranged by every 1 line (water parallel) at zigzag. 
[0084] 

If it is made to correspond with two or more read-out electrodes mentioned later by 
considering as such arrangement, it will become the electrode structure which can read 
the signal charge accumulated in the photo detector (photocell) independently of zigzag 
in 2x1 unit. 
[0085] 

Although the mosaic pattern (lattice) is formed if a Bayer array is constituted for all if 
the color and sensibility mosaic-pattern P4a, P4b, and P4c which were shown in 
drawing 6 - drawing 8 pay their attention to a color and its attention is paid to 
sensibility as explained above, the methods of a list of sensibility SI and S2 differ by 
each. 
. [0086] 

Next, how to realize the color and sensibility mosaic pattern mentioned above in CCD 
series 24 is explained. About the mosaic array of a color, it realizes among a color and a 
sensibility mosaic pattern by arranging the color filter on chip which makes the top face 



of the photo detector of CCD series 24 penetrate only the light of a different color for 
every pixel. On the other hand, about the mosaic array of sensibility, it realizes by the 
electronic approach among a color and a sensibility mosaic pattern. For example, two 
photo detectors are set as different sensibility by changing the timing of control to two 
adjoining photo detectors (the 1st and 2nd photo detectors). 
[0087] 

For example, in all pixel read-out CCD, in order to realize electronically the mosaic 
array of the sensibility mentioned above, the pixel group and sensibility of Si should 
just make [ sensibility ] the exposure time controllable electrode structure 
independently about the pixel group of S2, respectively. That is, what is necessary is to 
divide a read-out electrode into two or more lines according to two or more kinds of 
sensibility setup, and just to consider as the structure of impressing a read-out pulse 
independently of each read-out electrode so that each read-out electrode may 
correspond to the signal with which the storage time is different. 
[0088] 

Drawing 9 is drawing explaining the 1st example of the exposure control for realizing 
the mosaic array of sensibility electronically in all pixel read-out. Drawing 9 (A) shows 
the exposure period of CCD series 24. Drawing 9 (B) shows the timing of the pulse 
voltage which orders it charge ********. Drawing 9 (C) shows the timing to which the 
control voltage which orders it a charge transfer is given. Drawing 9 (D) shows the 
timing of the pulse voltage which orders it charge read-out to the 1st photo detector. 
Drawing 9 (E) shows change of the amount of charges accumulated in the 1st photo 
detector corresponding to a charge **** pulse voltage and a charge read-out pulse 
voltage being given. Drawing 9 (F) shows the timing of the pulse voltage which orders it 
charge read-out to the 2nd photo detector. Drawing 9 (G) shows change of the amount of 
charges accumulated in the 2nd photo detector corresponding to a charge **** pulse 
voltage and a charge read-out pulse voltage being given. However, the optical 
reinforcement received during exposure actuation shall not change. 
[0089] 

It is supplied like, and in the 1st example of the exposure control for realizing the 
mosaic array of sensibility electronically, a charge **** pulse voltage is supplied in order 
[ which resets a charge only once to predetermined timing during an exposure period ] 
to sweep out a charge from a pixel in common to the 1st and 2nd photo detectors in 
addition to an exposure period and to carry out (it is made to reset). 
[0090] 

A wave electrical potential difference for a charge transfer electrical potential difference 



to make a charge transmitting to V register in common to the 1st and 2nd photo 
detectors in addition to an exposure period is supplied, and a charge transfer electrical 
potential difference is not supplied so that a transfer of the charge from V register may 
be suspended during an exposure period. 
[0091] 

A charge read-out pulse voltage is supplied to different timing to each photo detector. To 
the 1st photo detector, the 1st charge read-out pulse voltage is supplied, and the 2nd 
charge read-out pulse voltage is supplied just before the termination during an 
exposure period just before the supply timing ( drawing 9 (B» of the charge **** pulse 
voltage in an exposure period. 
[0092] 

consequently, the amount of stored charge of the 1st photo detector of with the 1st time 
and a charge read-out pulse voltage [ 2nd ] supply timing which boils, respectively and 
can be set is read from the 1st photo detector to V register. In addition, during the 
exposure period, since the transfer of the charge of V register stops, these 2 times of the 
amounts of read-out charges are added within V register, and it is made as [ transmit / 
from V register / as data of the frame same after exposure period termination ]. 
[0093] 

On the other hand, to the 2nd photo detector, a charge read-out pulse voltage is supplied 
only once just before the supply timing of the charge **** pulse voltage in an exposure 
period. Consequently, the amount of stored charge of the 2nd photo detector in the 
supply timing of 1 time of a charge read-out pulse voltage is read from the 2nd photo 
detector to V register. In addition, since the transfer of the charge of the perpendicular 
register 23 stops during the exposure period, the stored charge read from the 2nd photo 
detector is made as [ transmit / from V register / as data of the same frame as the stored 
charge read from the 1st photo detector after exposure period termination ]. 
[0094] 

As mentioned above, by changing the control timing to the 1st photo detector and 2nd 
photo detector, respectively, it can set up so that the amount of stored charge read from 
the 1st photo detector during the same exposure period may differ from the amount of 
stored charge read from the 2nd photo detector, i.e., sensibility. 
[0095] 

By the way, in the lst-example exposure control which realizes the mosaic array of 
sensibility electronically, the point that the information on a photographic subject 
covering the whole region in an exposure period is immeasurable depending on a photo 
detector is a problem. 



[0096] 

Drawing 10 is drawing explaining the 2nd example of the exposure control for realizing 
the mosaic array of sensibility electronically in all pixel read-out. Drawing 10 (A) - 
drawing 10 (G) like drawing 9 (A) * drawing 9 (G), respectively The exposure period of 
CCD series 24, the timing of the pulse voltage which orders it charge ******** t The 
timing to which the control voltage which orders it a charge transfer is given, the timing 
of the pulse voltage which orders it charge read-out to the 1st photo detector, Change of 
the amount of charges accumulated in the 1st photo detector corresponding to a charge 
**** pulse voltage and a charge read-out pulse voltage being given, Change of the 
amount of charges accumulated in the 2nd photo detector corresponding to the timing of 
the pulse voltage which orders it charge read-out to the 2nd photo detector, a charge 
**** pulse voltage, and a charge read-out pulse voltage being given is shown. 
[0097] 

In the 2nd-example exposure control, a charge **** pulse voltage and a charge read-out 
pulse voltage are repeatedly supplied two or more times during an exposure period. 
That is, about a charge **** pulse voltage, multiple -times supply of the with the 1st 
charge **** pulse voltage and a charge **** pulse voltage [ 2nd ] group is carried out 
during an exposure period in common to the 1st and 2nd photo detectors. About a 
charge read-out pulse voltage, to the 1st photo detector, the 1st charge read-out pulse 
voltage is supplied with a charge **** pulse voltage [ 1st ] just before for every with the 
1st time and a charge **** pulse voltage [ 2nd ] group, and the 2nd charge read-out 
pulse voltage is supplied just before the charge **** pulse voltage which is the 2nd time. 
On the other hand, to the 2nd photo detector, a charge read-out pulse voltage is supplied 
only once for every group of a charge **** pulse voltage with a charge **** pulse voltage 
[ 1st ] just before. 
[0098] 

Consequently, the amount of stored charge of the 1st photo detector in with a charge 
read-out pulse voltage [ 1st ] supply timing and the amount of stored charge of the 1st 
photo detector in with a charge read-out pulse voltage [ 2nd ] supply timing are read 
from the 1st photo detector for every with the 1st time and a charge **** pulse voltage 
[ 2nd ] group. In addition, since the transfer of the charge of V register is suspended 
during the exposure period, the amount of charges read by a unit of 2 times for every 
groups of these is added with V register. The amount of stored charge of the 2nd photo 
detector in the supply timing of the charge read-out pulse voltage supplied only once for 
every with the 1st time and a charge **** pulse voltage [ 2nd ] group is read from the 
2nd photo detector. The amount of charges read by a unit of 1 time for every groups of 



these is added with V register. 
[0099] 

In the 2nd example exposure control which was explained above, since read-out of a 
charge is repeated two or more times in an exposure period, it becomes possible to 
measure the information on a photographic subject covering the whole region in an 
exposure period. 
[0100] 

Next, in CCD series 24, the detail of the electrode structure for being control of the 
exposure time, that is, changing electronically a setup of sensibility Si and sensibility 
S2 to an electronic shutter using a function about each of what has the 4th description 
in the color and sensibility mosaic pattern mentioned above, i.e., the color and 
sensibility mosaic -pattern P4a which the mosaic array of a color presents a Bayer array, 
P4b, and P4c, is explained. In addition, the technique of realizing electronically the 
mosaic array of the arbitration by the suitable two-step sensibility for the CCD series 
(all pixel read-out CCD/PS-CCD) of the progressive scan with the perpendicular register 
of a three-phase-circuit drive is shown especially here. 
[0101] 

Drawing 11 is drawing showing the 1st example of the electrode structure about a color 
and sensibility mosaic-pattern P4a shown in drawing 6 . The structure of the polish 
recon electrode for a perpendicular transfer by electrode wiring used in order to realize 
the mosaic array of the sensibility which has two steps of sensibility is shown. 
[0102] 

According to the Bayer array of the color shown in drawing 6 , each pixel (photo 
detector) of R, G, and B is arranged in the shape of a two-dimensional matrix in 
horizontal and a perpendicular direction, and constitutes much image pick-up sections. 
These pixels change and accumulate incident light in the signal charge of the amount of 
charges according to the quantity of light. 
[0103] 

Moreover, V register (perpendicular CCD and perpendicular transfer section) with two 
or more perpendicular register drive electrodes (this example 3 per one unit cell) 
(perpendicular transfer electrode) Vphil to Vphi3 corresponding to a three-phase-circuit 
drive is arranged for every vertical file, respectively. Furthermore, the read-out gate 
ROG intervenes between V register and each pixel. Moreover, the channel stop LCS is 
established in the boundary part of each unit cell. 
[0104] 

In addition, although not illustrated, each destination side edge section of two or more V 



registers, i.e., V register of the last line, is adjoined, and H register (level CCD and level 
transfer section) which extends in the longitudinal direction of drawing is prepared by 
one line. The charge detecting element of for example, a floating diffusion amplifier 
configuration is prepared in the destination side edge section of H register. This charge 
detecting element changes and outputs the signal charge poured in sequentially from H 
register to a signal level. 
[0105] 

The 2nd phase electrode (the 2nd phase perpendicular register drive electrode) Vphi2 
which is a transfer electrode of the two-layer eye displayed as a thin continuous line 
among the 1st phase electrode (the 1st phase perpendicular register drive electrode) 
Vphil which is a transfer electrode of the 1st layer displayed by the drawing destructive 
line, and drawing has been arranged so that it may extend horizontally all over an 
effective pixel field, and it has connected with the electrode of the pixel which adjoins on 
the same level Rhine. 
[0106] 

Moreover, the 3rd phase electrode (the 3rd phase perpendicular register drive electrode) 
Vphi3 displayed by the thick line (a continuous line or alternate long and short dash 
line) among drawing which is the transfer electrode of the 3rd layer which serves as a 
read-out electrode has also been arranged so that it may extend horizontally all over an 
effective pixel field, and it is connected with the electrode of the pixel which adjoins on 
the same level Rhine. That is, all transfer electrodes are perpendicularly arranged to 
the direction of a vertical file to which a charge is transmitted. And the electrode on the 
same level Rhine synchronizes and is driven. 
[0107] 

Moreover, phi 3 is made as [ start / on the 2nd phase electrode Vphi2 and the 3rd phase 
electrode V read-out gate ROG which adjoins a corresponding pixel ]. For example, to 
the attention pixel, in the V register and read out gate ROG top, as for the 1st phase 
electrode Vphil of degree Rhine, heights are prepared in the direction of drawing 
Nakagami so that the crevice may be prepared and the 1st phase electrode Vphil of 
Rhine corresponding to the attention pixel concerned may counter this crevice. 
Moreover, heights are prepared in the direction of drawing Nakashita, the crevice is 
established in the bottom corresponding to these heights, and the 2nd phase electrode 
_Vphi2 of Rhine corresponding to an attention pixel is constituted so that some heights 
may contact the read-out gate ROG (it connects). 
[0108] 

Moreover, the 3rd phase electrode Vphi3 of Rhine corresponding to an attention pixel 



3rd phase electrode Vphi3A (thick continuous line) and sensibility corresponding to the 
pixel group (henceforth the pixel group of the read-out network l) of SI in sensibility 
are divided into 3rd phase electrode Vphi3B (thick alternate long and short dash line) 
corresponding to the pixel group (henceforth the pixel group of the read-out network 2) 
of S2. A pulse can be independently impressed now, respectively. 
[0109] 

Each of 3rd phase electrode Vphi3A divided into these two lines and Vphi3B is 
constituted so that the location in which heights are prepared in either [ at least ] the 
direction of drawing Nakagami or down, and these heights are prepared may 
correspond to each setup of sensibility Si or sensibility S2. For example, irrespective of 
sensibility, the pixel of the middle located in a line with the perpendicular direction 
which is the vertical direction of drawing 3 pixels corresponds to "the heights prepared 
in the direction of Fig. Nakagami", and it is constituted so that a part of these heights 
may contact the read-out gate ROG (it connects). And all the pixels except the pixel of 
the middle located in a line with this perpendicular direction 3 pixels correspond to "the 
heights prepared in the direction of Fig. Nakashita", and they are constituted so that a 
part of these heights may contact the read-out gate ROG (it connects). 
[0110] 

Therefore, when a read-out pulse is impressed to the 3rd phase electrode Vphi3, it is 
possible to transmit the charge which removes the barrier of the read-out gate ROG 
temporarily, and is accumulated in the corresponding pixel to V register. In addition, 
since the 3rd phase electrode Vphi3 is divided into two lines, 3rd phase electrode 
Vphi3A and Vphi3B, so that it may correspond to each of sensibility SI and S2, it can 
impress a read-out pulse independently to 3rd phase electrode Vphi3A and Vphi3B. 
Therefore, the storage time can be changed, making the array of a color filter into a 
Bayer array. That what is necessary is just to use the so-called electronic shutter 
method, modification of the storage time can make sensibility adjustable control, can 
double a dynamic range dilation ratio with a situation, and can control it to adjustable. 
[0111] 

Moreover, since it becomes the same as the usual read-out direction when a read out 
pulse is impressed in common to 3rd phase electrode Vphi3A divided into two lines, and 
Vphi3B, it is also possible to use it as normal mode. That is, while realizing the shutter 
method SVE according to the electrode structure shown in drawing 11 , making the 
array of a color filter into a Bayer array, it can respond to the change in normal mode 
and SVE mode. 
[0112] 



Moreover, since the electrode of the 3rd layer of all the pixel read-out method image 
sensors that made independent read-out possible (the 3rd phase electrode Vphi3) was 
made into the structure which extended horizontally all over the effective pixel field, the 
propagation delay of each transfer pulse corresponding to the 1st layer, a two-layer eye, 
and each transfer electrode of the 3rd layer becomes almost equal. Consequently, phase 
gap of each transfer pulse decreases and it becomes improvable [ improvement in the 
amount of handling charges of V register, or transfer efficiency ]. 
[0113] 

Drawing 12 is drawing showing the 2nd example of the electrode structure about a color 
and sensibility mosaic-pattern P4a shown in drawing 6 . A pixel array, V register, the 
read-out gate ROG, and the point that the channel stop LCS is formed are common in 
the 1st example shown in drawing 11 . Moreover, it is common in the 1st example which 
also showed the structure of the 1st phase electrode Vphil and the 2nd phase electrode 
Vphi2 to drawing 11 . 
[0114] 

Moreover, the 3rd phase electrode Vphi3 is divided into 3rd phase electrode Vphi3A 
corresponding to the pixel group of the read-out network 1, and 3rd phase electrode 
Vphi3B corresponding to the pixel group of the read-out network 2, and can impress a 
pulse now independently, respectively. Moreover, each of 3rd phase electrode Vphi3A 
divided into these two lines and Vphi3B is constituted so that the location in which 
heights are prepared in either [ at least ] the direction of drawing Nakagami or down, 
and these heights are prepared may correspond to each setup of sensibility SI or 
sensibility S2. These points are common in the 1st example shown in drawing 11 . 
[0115] 

The correspondence relation between the heights of 3rd phase electrode Vphi3A and 
Vphi3B and each setup of sensibility Si and S2 differs from the 1st example. That is, 
irrespective of sensibility, the pixel of the middle located in a line with the 
perpendicular direction which is the vertical direction of drawing 3 pixels corresponds 
to "the heights prepared downward" among drawing, and it is constituted so that a part 
of these heights may contact the read-out gate ROG (it connects). And all the pixels 
except the pixel of the middle located in a line with this perpendicular direction 3 pixels 
correspond to "the heights prepared in the direction of Fig. Nakagami", and they are 
constituted so that a part of these heights may contact the read-out gate ROG (it 
connects). 
[0116] 

Therefore, like the 1st example, when a read-out pulse is impressed to the 3rd phase 



electrode Vphi3, it is possible to remove the barrier of the read-out gate ROG 
temporarily, and to transmit the charge accumulated in the corresponding pixel to V 
register. Like the 1st example, moreover, the 3rd phase electrode Vphi3 Since it is 
divided into two lines, 3rd phase electrode Vphi3A and Vphi3B, so that it may 
correspond to each of sensibility Si and S2 A read-out pulse can be independently 
impressed to 3rd phase electrode Vphi3A and Vphi3B, the storage time can be changed, 
making the array of a color filter into a Bayer array, and sensibility can be made 
adjustable control. 
[0117] 

Moreover, since it becomes the same as the usual read-out direction when a read-out 
pulse is impressed in common like the 1st example to 3rd phase electrode Vphi3A 
divided into two lines, and Vphi3B, it is also possible to use it as normal mode. That is, 
while the electrode structure of the 2nd example shown in drawing 12 also realizes the 
shutter method SVE, making the array of a color filter into a Bayer array, it can respond 
to the change in normal mode and SVE mode. 
[0118] 

Moreover, since the electrode of the 3rd layer was made into the structure which 
extended horizontally all over the effective pixel field like the 1st example, phase gap of 
each transfer pulse decreases and it becomes improvable [ improvement in the amount 
of handling charges of V register, or transfer efficiency ]. 
[0119] 

Drawing 13 is drawing showing an example of the electrode structure about a color and 
sensibility mosaic-pattern P4b shown in drawing 7 . A pixel array, V register, the 
read-out gate ROG, and the point that the channel stop LCS is formed are common in 
what was shown in drawing 11 and drawing 12 . Moreover, it is common in what also 
showed the structure of the 1st phase electrode Vphil and the 2nd phase electrode 
Vphi2 to drawing 11 and drawing 12 . 
[0120] 

Moreover, the 3rd phase electrode Vphi3 is divided into 3rd phase electrode Vphi3A 
corresponding to the pixel group of the read-out network 1, and 3rd phase electrode 
Vphi3B corresponding to the pixel group of the read-out network 2, and can impress a 
pulse now independently, respectively. Moreover, each of 3rd phase electrode Vphi3A 
divided into these two lines and Vphi3B is constituted so that the location in which 
heights are prepared in either [ at least ] the direction of drawing Nakagami or down, 
and these heights are prepared may correspond to each setup of sensibility Si or 
sensibility S2. These points are common in what was shown in drawing 11 and drawing 



12 . 
[0121] 

The correspondence relation between the heights of 3rd phase electrode Vphi3A and 
Vphi3B and each setup of sensibility SI and S2 differs from what was shown in drawing 
11 and drawing 12 . That is, heights are prepared in both sides the direction of drawing 
Nakagami, and down about 2-pixel each which adjoins the horizontal direction of the 
corresponding group in each same horizontal position, and 3rd phase electrode Vphi3A 
corresponding to the 2x2-pixel group of one read-out network (drawing read-out 
network l) is constituted so that a part of these heights may contact the read-out gate 
ROG (it connects). 
[0122] 

On the other hand, 3rd phase electrode Vphi3B corresponding to the 2x2-pixel group of 
the read-out network (drawing read-out network 2) of another side About 2-pixel each 
which adjoins the horizontal direction of the corresponding group, in each same 
horizontal position Two upper pixels of heights are prepared in the direction of drawing 
Nakashita, and 2 lower pixels of heights are prepared in the direction of drawing 
Nakagami, and it is constituted so that some each heights may contact the read-out 
gate ROG (it connects). 
[0123] 

Therefore, like what was shown in drawing 11 and drawing 12 , when a read-out pulse 
is impressed to the 3rd phase electrode Vphi3, it is possible to remove the barrier of the 
read-out gate ROG temporarily, and to transmit the charge accumulated in the 
corresponding pixel to V register. Like what was shown in drawing 11 and drawing 12 , 
moreover, the 3rd phase electrode Vphi3 Since it is divided into two lines, 3rd phase 
electrode Vphi3A and Vphi3B, so that it may correspond to each of sensibility Si and S2 
The storage time can be changed every repeat unit of 2x2 which the Bayer array 
adjoined, being able to impress a read-out pulse independently to 3rd phase electrode 
Vphi3A and Vphi3B, and making the array of a color filter into a Bayer array. Moreover, 
since sensibility can be made adjustable control, a dynamic range dilation ratio can be 
doubled with a situation, and it can control to adjustable. 
[0124] 

Moreover, since it becomes the same as the usual read-out direction when a read-out 
pulse is impressed in common like what was shown in drawing 11 and drawing 12 to 3rd 
phase electrode Vphi3A divided into two lines, and Vphi3B, it is also possible to use it as 
normal mode. That is, while the electrode structure shown in drawing 13 also realizes 
the shutter method SVE, making the array of a color filter into a Bayer array, it can 



respond to the change in normal mode and SVE mode. 
[0125] 

Moreover, since the electrode of the 3rd layer was made into the structure which 
extended horizontally all over the effective pixel field like what was shown in drawing 
11 and drawing 12 , phase gap of each transfer pulse decreases and it becomes 
improvable [ improvement in the amount of handling charges of V register, or transfer 
efficiency]. 
[0126] 

Drawing 14 is drawing showing an example of the electrode structure about a color and 
sensibility mosaic-pattern P4c shown in drawing 8 . The correspondence relation 
between the heights of 3rd phase electrode Vphi3A and Vphi3B and each setup of 
sensibility Si and S2 differs from what was shown in drawing 11 - drawing 13 . That is, 
irrespective of sensibility, heights are prepared in either the direction of drawing 
Nakagami, or down about 2-pixel each which adjoins the horizontal direction of the 
corresponding group in each same horizontal position, and 3rd phase electrode Vphi3A 
corresponding to a 2xl-pixel group and Vphi3B are constituted so that a part of these 
heights may contact the read-out gate ROG (it connects). 
[0127] 

And the direction of the heights of 3rd phase electrode Vphi3A corresponding to the 
2xl-pixel group of the read-out network 1 and the direction of the heights of 3rd phase 
electrode Vphi3B corresponding to the 2xl-pixel group of the read-out network 2 are 
arranged by turns horizontally. On the other hand, perpendicularly, it is arranged at the 
same sense, that is, the vertical file which consists of 2 pixels of the horizontal direction 
when sensibility is disregarded and 2 pixels of horizontal directions of the same 
sensibility are seen perpendicularly - all - above heights - or it is arranged so that all 
may become down heights. 
[0128] 

Also in such electrode structure, like what was shown in drawing 11 - drawing 13 , when 
a read-out pulse is impressed to the 3rd phase electrode Vphi3, it is possible to remove 
the barrier of the read-out gate ROG temporarily, and to transmit the charge 
accumulated in the corresponding pixel to V register. Like what was shown in drawing 
11 - drawing 13 , moreover, the 3rd phase electrode Vphi3 Since it is divided into two 
lines, 3rd phase electrode Vphi3A and Vphi3B, so that it may correspond to each of 
sensibility Si and S2 The storage time can be changed for 2xevery repeat unit which the 
Bayer array adjoined, being able to impress a read-out pulse independently to 3rd phase 
electrode Vphi3A and Vphi3B, and making the array of a color filter into a zigzag-like 



Bayer array. Moreover, since sensibility can be made adjustable control, a dynamic 
range dilation ratio can be doubled with a situation, and it can control to adjustable. 
[0129] 

Moreover, since it becomes the same as the usual read-out direction when a read-out 
pulse is impressed in common like what was shown in drawing 11 - drawing 13 to 3rd 
phase electrode Vphi3A divided into two lines, and Vphi3B, it is also possible to use it as 
normal mode. That is, while the electrode structure shown in drawing 14 also realizes 
the shutter method SVE, making the array of a color filter into a Bayer array, it can 
respond to the change in normal mode and SVE mode. 
[0130] 

Moreover, since the electrode of the 3rd layer was made into the structure which 
extended horizontally all over the effective pixel field like what was shown in drawing 
11 - drawing 13 , phase gap of each transfer pulse decreases and it becomes improvable 
[ improvement in the amount of handling charges of V register, or transfer efficiency ]. 
[0131] 

The dilation ratio of a dynamic range can be made adjustable, suppressing the fall of the 
resolution in SVE mode to the minimum, since the shutter method SVE can be realized 
making the array of a color filter into a Bayer array by considering as electrode 
structure as shown in drawing 11 - drawing 14 , as explained above, or functions, such 
as a change in normal mode and SVE mode, can be realized. 
[0132] 

Next, mosaic processing of the image -processing system centering on the 
image-processing section 27, i.e., the processing which restores a former image from a 
mosaic image, is explained. In addition, the definition of the position coordinate of a 
pixel used in the following explanation before that is explained with reference to 
drawing 15 . 
[0133] 

Drawing 15 shows the system of coordinates (x y) which show the location of the pixel on 
an image. That is, the lower left edge of an image is set to (0, 0), and the top right corner 
of an image is set to (xmax, ymax). Each pixel expressed with ** all over drawing has 
the breadth and the dip of die length 1, and is arranged on the grid. It follows, for 
example, the coordinates of the core of the pixel of a lower left edge are (0.5, 0.5), and 
the coordinates of the core of the pixel of a top right corner are (xmax-0.5, ymax-0.5). 
Moreover, in the following explanation, although a phase may use half-pixel gap 
************ (p^i data Q £ the i ocat i on expressed with - all over drawing) in all 
directions to each pixel expressed with **, the coordinates of the image data from which 



the phase shifted in all directions to the pixel of a lower left edge only in the half-pixel 

are (l, l), for example. 

[0134] 

Next, the outline of DEMOZAIKU processing of the image-processing system centering 
on the image-processing section 27 is explained. DEMOZAIKU processing consists of 
brightness image generation processing which generates a brightness image from the 
color and sensibility mosaic image obtained by processing of the image pick-up section, 
and a monochrome image processing which generates the output images R, G, and B 
using a color and a sensibility mosaic image, and a brightness image. 
[0135] 

Drawing 16 shows the example of 1 configuration of the image -processing section 27 
which mainly performs DEMOZAIKU processing. In the example of a configuration of 
the image-processing section 27 shown in drawing 16 , the color mosaic-pattern 
information which shows the color mosaic array of the color and sensibility mosaic 
image from an image pick-up system, and a color and a sensibility mosaic image, and 
the sensibility mosaic-pattern information which shows the sensibility mosaic array of a 
color and a sensibility mosaic image are supplied to the brightness image generation 
section 181 and the monochrome image generation sections 182-184. 
[0136] 

In addition, except for the following, especially the case where there is a notice, a color 
and a sensibility mosaic image presuppose that they are the color and sensibility 
mosaic-pattern P4a of drawing 6 - drawing 8 , P4b, and P4c. that is, the color of a pixel 
is a color of either of three-primary-colors RG, on the other hand, it comes out of SI and 
S2, and there is sensibility, and further, if only a color is observed irrespective of 
sensibility, they are making the Bayer array. However, the configuration explained 
below and actuation can also be applied to the color and sensibility mosaic image which 
consists of three colors other than RGB, and the color and sensibility mosaic image 
which consist of four colors. 
[0137] 

Drawing 17 shows the example of 1 configuration of the brightness image generation 
section 181. The brightness image generation section 181 performs brightness image 
generation processing to the color and sensibility mosaic image supplied, and supplies 
the brightness image obtained to the monochrome image generation sections 182-184. 
[0138] 

The monochrome image generation section 182 generates the output image R using the 
color, sensibility mosaic image, and brightness image which are supplied. The 



monochrome image generation section 183 generates the output image G using the color, 
sensibility mosaic image, and brightness image which are supplied. The monochrome 
image generation section 184 generates the output image B using the color, sensibility 
mosaic image, and brightness image which are supplied. 
[0139] 

In the example of a configuration of the brightness image generation section 181 shown 
in drawing 17 , a color and a sensibility mosaic image, color mosaic-pattern information, 
and sensibility mosaic-pattern information are supplied to the presumed sections 
191-193. 
[0140] 

The presumed section 191 performs R component presumption processing to a color and 
a sensibility mosaic image, and supplies estimate R' of R component to each pixel 
obtained to a multiplier 194. The presumed section 192 performs G component 
presumption processing to a color and a sensibility mosaic image, and supplies estimate 
G' of G component to each pixel obtained to a multiplier 195. The presumed section 193 
performs B component presumption processing to a color and a sensibility mosaic image, 
and supplies estimate B' of B component to each pixel obtained to a multiplier 196. 
[0141] 

A multiplier 194 carries out the multiplication of the color balance multiplier kR to 
estimate R' supplied from the presumed section 191, and outputs the product to an 
adder 197. A multiplier 195 carries out the multiplication of the color balance multiplier 
kG to estimate G* supplied from the presumed section 192, and outputs the product to 
an adder 197. A multiplier 196 carries out the multiplication of the color balance 
multiplier kB to estimate B' supplied from the presumed section 193, and outputs the 
product to an adder 197. 
[0142] 

the product R into which an adder 197 is inputted from a multiplier 194 -- '-kR, product 
G* inputted from a multiplier 195 and kG and the product B inputted from a multiplier 
196', and kB are added, the brightness candidate image which makes the sum a pixel 
value is generated, and the noise rejection section 198 is supplied. 
[0143] 

Here, the color balance multipliers kR, kG, and kB are values set up beforehand, for 
example, are kR=0.3, kG=0.6, and kB=0.1. In addition, the value of the color balance 
multipliers kR, kG, and kB just computes fundamentally the value which has 
correlation in brightness change as a brightness candidate value. It follows, for example, 
is good also as kR=kG=kB. 



[0144] 

The noise rejection section 198 performs noise rejection processing to the brightness 
candidate image supplied from an adder 197, and supplies the brightness image 
obtained to the monochrome image generation sections 182-184. 
[0145] 

Drawing 18 is an example of the interpolation filter factor for B components which an 
example of the interpolation filter factor for R components which the presumed section 
191 for R uses, and the presumed section 193 for B use. Moreover, drawing 19 is an 
example of the interpolation filter factor for G components which the presumed section 
191 for G uses. Setting registration of these multipliers is carried out at the memory 
which is not illustrated beforehand. 
[0146] 

Drawing 20 - drawing 22 are drawings showing an example of the synthetic sensibility 
compensation LUT which the presumed section 191,192,193 uses, respectively. Drawing 
20 shows the characteristic curve b of the pixel of sensibility SI, and the characteristic 
curve a of the pixel of sensibility S2, an axis of abscissa shows the reinforcement of 
incident light, and an axis of ordinate shows a pixel value. In this drawing, the 
sensibility S2 of high sensitivity has one 4 times the sensibility of this to the sensibility 
SI of low sensibility. 
[0147] 

In the presumed processing which the presumed section 191 performs, the 2nd quotient 
computed using the pixel of the sensibility S2 measured in the 1st quotient computed 
from the pixel of the sensibility Si measured in the property as shown in the 
characteristic curve b of drawing 20 , and a property as shown in the characteristic 
curve a of this drawing is added. Therefore, the sum of the 1st quotient and the 2nd 
quotient will have the property that the property of sensibility SI and sensibility S2 was 
compounded, as shown in the characteristic curve c of drawing 2 1 . 
[0148] 

Although this compounded characteristic curve c serves as the property of an extensive 
dynamic range ranging from the low brightness to high brightness, since it is the 
polygonal line as shown in drawing 21 , the original linear property is restored by using 
the reverse characteristic curve of the sensibility characteristic curve c. As shown in 
drawing 22 , specifically, the reverse characteristic curve d of the sensibility 
characteristic curve c of drawing 2 1 is compensated for nonlinearity with the 
application of the sum of the 1st quotient and the 2nd quotient. That is, the synthetic 
sensibility compensation LUT look-up-table-izes the reverse characteristic curve d of 



drawing 22 . 
[0149] 

Drawing 23 is drawing showing the example of a configuration of the monochrome 
image generation section 182. In the monochrome image generation section 182, a color 
and a sensibility mosaic image, color mosaic-pattern information, and sensibility 
mosaic -pattern information are supplied to the interpolation section 201. A brightness 
image is supplied to the ratio calculation section 202 and a multiplier 203. 
[0150] 

The interpolation section 201 performs interpolation processing to a color and a 
sensibility mosaic image, and all the pixels obtained output R candidate image which 
has the pixel value of R component to the ratio value calculation section 202. The ratio 
value calculation section 202 computes the low-frequency component (it is only 
hereafter described as the rate of an intensity ratio) of the rate of an intensity ratio 
between the pixels to which R candidate image and a brightness image correspond, 
generates further the ratio value information which shows the rate of an intensity ratio 
corresponding to each pixel, and supplies it to a multiplier 203. 
[0151] 

A multiplier 203 generates the output image R which carries out the multiplication of 
the rate of an intensity ratio corresponding to the pixel value of each pixel of a 
brightness image, and makes the product a pixel value. 
[0152] 

In addition, since the same is said of the example of a configuration of the monochrome 

image generation section 183, 184, the explanation is omitted. 

[0153] 

Drawing 24 is drawing which the ratio value calculation section 202 uses and in which 
showing an example of a smoothing filter factor. Setting registration of this multiplier is 
carried out at the memory which is not illustrated beforehand. 
[0154] 

Drawing 25 is a flow chart which shows the procedure of the DEMOZAIKU processing 
by the example of a configuration of the above-mentioned image-processing section 27. 
[0155] 

By ****** which performs brightness image generation processing to a color and a 
sensibility mosaic image, the brightness image generation section 181 generates a 
brightness image, and supplies it to the monochrome image generation sections 182-184 
(S211). 
[0156] 



After noise rejection processing is ended in the noise rejection section 198, the 
monochrome image generation sections 182- 184 generate the output images R, G, and B 
using the color, sensibility mosaic image, and brightness image which were supplied, 
respectively (S2 12). 
[0157] 

Drawing 26 is a flow chart which shows the procedure of brightness image generation 

processing of the brightness image generation section 181. 

[0158] 

It judges whether the presumed sections 191-193 made the attention pixel all the pixels 
of a color and a sensibility mosaic image (S221). And when it judges with having made 
no pixels into an attention pixel, it determines 1 pixel of presumed sections 191-193 at a 
time as an attention pixel one by one from the pixel at the lower left of a color and a 
sensibility mosaic image to an upper right pixel (S221-No, S222). 
[0159] 

By performing R component presumption processing to a color and a sensibility mosaic 
image, the presumed section 191 presumes estimate R' corresponding to an attention 
pixel, and supplies it to a multiplier 194 (S223). By performing G component 
presumption processing to a color and a sensibility mosaic image, the presumed section 
192 presumes estimate G' corresponding to an attention pixel, and supplies it to a 
multiplier 194. By performing B component presumption processing to a color and a 
sensibility mosaic image, the presumed section 193 presumes estimate B' corresponding 
to an attention pixel, and supplies it to a multiplier 194. 
[0160] 

A multiplier 194 carries out the multiplication of the color balance multiplier kR to 
estimate R' supplied from the presumed section 191, and outputs the product to an 
adder 197. A multiplier 195 carries out the multiplication of the color balance multiplier 
kG to estimate G* supplied from the presumed section 192, and outputs the product to 
an adder 197 (S224). A multiplier 196 carries out the multiplication of the color balance 
multiplier kB to estimate B 1 supplied from the presumed section 193, and outputs the 
product to an adder 197. the product R into which the adder 197 was inputted from the 
multiplier 194 - '-kR, product G' inputted from the multiplier 195 and kG and the 
product B inputted from the multiplier 196', and kB are added, and let the sum be the 
pixel value (brightness candidate value) of the brightness candidate image 
corresponding to an attention pixel. 
[0161] 

The presumed sections 191-193 repeat processing of step S221-224 until they finish 



judging with having made return and all the pixels into the attention pixel to step S221. 
In addition, the brightness candidate image generated by processing of step S221-224 is 
supplied to the noise rejection section 198. 
[0162] 

If judged with having made all the pixels into the attention pixel by the presumed 
sections 191-193 (S221"Yes), by performing noise rejection processing to the brightness 
candidate image supplied from an adder 197, the noise rejection section 198 will 
generate a brightness image, and will supply it to the monochrome image generation 
sections 182-184 (S225). 
[0163] 

Drawing 27 is a flow chart which shows the procedure of R component presumption 
processing of the presumed section 191. By referring to color mosaic-pattern 
information and sensibility mosaic-pattern information, the presumed section 191 has R 
component among the pixels near the attention pixel (for example, 15x15 pixels 
centering on an attention pixel), and detects the pixel which is sensibility Si, and 
extracts the pixel value of the detected pixel (it is hereafter described as a reference 
pixel) (S231). 
[0164] 

It corresponds to the relative location to the attention pixel of a reference pixel, only the 
number of reference pixels acquires the interpolation filter factor for R components set 
up beforehand as shown in drawing 18 , and the presumed section 191 carries out the 
multiplication of the corresponding filter factor to the pixel value of each reference pixel, 
and calculates total of those products (S232). Furthermore, a division is done by total of 
the interpolation filter factor for R components using total of the product, and the 1st 
quotient is acquired. 
[0165] 

By referring to color mosaic-pattern information and sensibility mosaic-pattern 
information, the presumed section 191 has R component among the pixels near the 
attention pixel (for example, 15x15 pixels centering on an attention pixel), and detects 
the pixel which is sensibility S2, and extracts the pixel value of the detected pixel (it is 
hereafter described as a reference pixel) (S233). 
[0166] 

It corresponds to the relative location to the attention pixel of a reference pixel, only the 
number of reference pixels acquires the interpolation filter factor for R components, and 
the presumed section 191 carries out the multiplication of the corresponding filter factor 
to the pixel value of each reference pixel, and calculates total of those products (S234). 



Furthermore, a division is done by total of the interpolation filter factor using total of 

the product, and the 2nd quotient is acquired. 

[0167] 

The presumed section 191 adds the 1st quotient acquired at step S232, and the 2nd 
quotient acquired at step S234 (S235). The presumed section 191 acquires the 
compensation value which compensated the sensibility property by testing by 
comparison the sum of the 1st quotient calculated at step S235, and the 2nd quotient to 
the synthetic sensibility compensation LUT (referring to drawing 20 ■ drawing 22 ) to 
build in (S236). The acquired compensation value is made into estimate R* 
corresponding to an attention pixel. Then, the return of the processing is carried out to 
step S224 of drawing 26 . 
[0168] 

In addition, since G component presumption processing of the presumed section 192 
and B component presumption processing of the presumed section 193 are the same as 
R component presumption processing of the presumed section 191, the explanation is 
omitted. However, in G component presumption processing of the presumed section 192, 
a reference pixel is detected out of 7x7 pixels centering on an attention pixel, and the 
interpolation filter factor for G components shown in drawing 19 will be used further. 
[0169] 

Drawing 28 is the flow chart which showed the procedure of the noise rejection 
processing in the noise rejection section 198. It judges whether the noise rejection 
section 198 made all the pixels of a brightness candidate image the attention pixel 
(S241). And when it judges with having made no pixels into an attention pixel, it 
determines 1 pixel of noise rejection sections 198 at a time as an attention pixel one by 
one from the pixel at the lower left of a brightness candidate image to an upper right 
pixel (S241-No, S242). 
[0170] 

The noise rejection section 198 acquires the pixel value (brightness candidate value) of 
the pixel located in the four directions of an attention pixel, and assigns the pixel 
brightness candidate value located in the four directions of the acquired attention pixel 
to variables a3, aO, al, and a2, respectively (S243). 
[0171] 

Next, the noise rejection section 198 acquires the smoothing value corresponding to an 

attention pixel by performing direction alternative data smoothing (S244). 

[0172] 

The noise rejection section 198 calculates the pixel value (brightness candidate value) of 



an attention pixel, and the average of the smoothing value alpha corresponding to the 
attention pixel calculated at step S244, and makes the average concerned the pixel 
value (brightness value) of the brightness image corresponding to an attention pixel 
(S245). 
[0173] 

The noise rejection section 198 repeats processing of steps S241-S245 until it judges 
with having made return and all the pixels into the attention pixel to step S241. If it 
judges with the noise rejection section 198 having made all the pixels the attention pixel 
(S241-Yes), noise rejection processing will be ended. Thereby, brightness image 
generation processing is also ended and a return is carried out to step S212 of drawing 
25 . 
[0174] 

Drawing 29 is a flow chart which shows the procedure of direction alternative data 
smoothing in the noise rejection section 198. Brightness gradient vector g corresponding 
to an attention pixel is computed by applying the noise rejection section 198 to a degree 
type (24) (S251). 

Brightness gradient vector g= (a2*al, a3*a0) - (24) 
[0175] 

Next, the noise rejection section 198 calculates magnitude (absolute value) I I ** | | of 

brightness gradient vector g (S252). Moreover, the noise rejection section 198 applies 

variables a0-a3 to a degree type (25) and (26), and calculates the horizontal smoothing 

component Hh and the vertical smoothing component Hv corresponding to an attention 

pixel (S253). 

Hh= (al+a2)/2 - (25) 

Hv= (a3+a0)/2 - (26) 

[0176] 

Next, the noise rejection section 198 calculates the horizontal significance wh and the 
vertical significance wv corresponding to absolute value I I g I I of brightness gradient 
vector g (S254). When larger than 0, as shown in a degree type (27), absolute value 
I I g| I of brightness gradient vector g subtracts the absolute value of the inner product 
of the brightness gradient vector g/ 1 | g | | and the vector (10) which normalized from 1, 
and, specifically, acquires the horizontal significance wh. Moreover, as shown in a 
degree type (28), the absolute value of the inner product of the brightness gradient 
vector g/| |g| | and the vector (0 l) which normalized is subtracted from 1, and the 
vertical significance wv is acquired. 
wh=l-|(g/| |g| |,(1 0)) I -(27) 



wv=l-|(g/| Igl 1,(0 D) I -(28) 
[0177] 

When absolute value I I g I I of brightness gradient vector g is 0, the noise rejection 
section 198 sets the horizontal smoothing contribution wharid the horizontal vertical 
smoothing contribution wv to 0.5, respectively. 
[0178] 

Next, the noise rejection section 198 calculates the smoothing value alpha 
corresponding to an attention pixel using a degree type (29) (S255). 
alpha=(wh-Hh+wv-Hv)/(wh+wv) - (29) 
[0179] 

Drawing 30 is the flow chart which showed the procedure of the monochrome image 

generation processing in the monochrome image generation section 182. 

[0180] 

By performing interpolation processing to a color and a sensibility mosaic image, all 
pixels generate R candidate image which has the pixel value of R component, and 
output the interpolation section 201 to the ratio value calculation section 202 (S261). In 
addition, since interpolation processing of the interpolation section 201 is the same as R 
component presumption processing of the presumed section 191 which constitutes the 
brightness image generation section 181 mentioned above with reference to the flow 
chart of drawing 27 , the explanation is omitted. 
[0181] 

By performing ratio value calculation processing, the ratio value calculation section 202 
computes the rate of an intensity ratio, generates further the ratio value information 
which shows the rate of an intensity ratio corresponding to each pixel, and supplies it to 
a multiplier 203 (S262). 
[0182] 

A multiplier 203 generates the output image R which carries out the multiplication of 
the rate of an intensity ratio corresponding to the pixel value of each pixel of a 
brightness image, and makes the product a pixel value (S263). 
[0183] 

In addition, the monochrome image generation section 183,184 also performs same 
processing to monochrome image generation processing and coincidence of the 
.monochrome image generation section 182. 
[0184] 

Drawing 31 is the flow chart which showed the procedure of the ratio value calculation 
processing in the ratio value calculation section 202. It judges whether the ratio value 



calculation section 202 made all the pixels of R candidate image the attention pixel 
(S271). And when it judges with having made no pixels into an attention pixel, it 
determines 1 pixel of ratio value calculation sections 202 at a time as an attention pixel 
one by one from the pixel at the lower left of R candidate image to an upper right pixel 
(S271-No, S272). 
[0185] 

Next, the ratio value calculation section 202 carries out the reference pixel of the pixel 
(for example, 7x7 pixels centering on an attention pixel) located near the attention pixel, 
and acquires those pixel values (monochrome candidate value of R component). 
Moreover, the ratio value calculation section 202 extracts the pixel value (brightness 
value) of the brightness image located in the same coordinate as a reference pixel (S273). 
[0186] 

The ratio value calculation section 202 corresponds to the relative location to the 
attention pixel of a reference pixel, and only the number of reference pixels acquires the 
smoothing filter factor beforehand set up as shown in drawing 24 (S274). 
[0187] 

The ratio value calculation section 202 carries out the multiplication of the smoothing 
filter factor corresponding to the monochrome candidate value of R component of each 
reference pixel, does the division of the product with a corresponding brightness value, 
and calculates total of those quotients. Furthermore, a division is done by total of the 
smoothing filter factor using total of the quotient, and ratio value information is 
generated as a rate of an intensity ratio corresponding to an attention pixel for the 
quotient (S275). 
[0188] 

The ratio value calculation section 202 repeats processing of steps S271-S275 until it 
judges with having made all the pixels of return and R candidate image into the 
attention pixel to step S271. And if it judges with the ratio value calculation section 202 
having made all the pixels of R candidate image the attention pixel (S271-Yes), the 
generated ratio value information will be supplied to a multiplier 203. And the return of 
the processing is carried out to step S263 of drawing 30 . 
[0189] 

As mentioned above, although this invention was explained using the operation gestalt, 
the technical range of this invention is not limited to the range given in the 
above-mentioned operation gestalt. Various modification or amelioration can be added 
to the above-mentioned operation gestalt in the range which does not deviate from the 
summary of invention, and the gestalt which added such modification or amelioration is 



also included in the technical range of this invention. 
[0190] 

Moreover, not all the combination of the description of the above-mentioned operation 
gestalt that do not limit invention concerning a claim (claim) and are explained in the 
operation gestalt is necessarily indispensable for the solution means of invention. 
Invention of various phases is included in the operation gestalt mentioned above, and 
the proper combination in two or more requirements for a configuration indicated can 
extract various invention. Even if some requirements for a configuration are deleted 
from all the requirements for a configuration shown in an operation gestalt, as long as 
effectiveness is acquired, the configuration from which some of this requirement for a 
configuration was deleted may be extracted as invention. 
[0191] 

For example, although a series of processings mentioned above can also be performed by 
hardware, they can also be performed with software. When performing a series of 
processings with software, the program which constitutes the software is installed in a 
general-purpose personal computer etc. from a record medium possible [ performing 
various kinds of functions ] by installing the computer built into the hardware of 
dedication, or various kinds of programs. 
[0192] 

Apart from a computer, this record medium is distributed in order to provide a user with 
a program. The magnetic disk with which the program is recorded (a flexible disk is 
included), an optical disk (CD-ROM (Compact Disc-Read Only Memory ) •-) DVD 
(Digital Versatile Disc) is included. It is not only constituted by the package media 
which consist of a magneto-optic disk (MD (Mini Disc ) is included) or semiconductor 
memory, but It consists of ROMs, hard disks, etc. with which a user is provided in the 
condition of having been beforehand included in the computer and with which the 
program is recorded. 
[0193] 

Moreover, even if the processing serially performed according to the sequence that the 
step which describes the program recorded on a record medium was indicated is not of 
course necessarily processed serially, it is a juxtaposition thing also including the 
processing performed according to an individual. 
[0194] 

[Effect of the Invention] 

As mentioned above, divided the read-out electrode into two or more independently 
controllable lines, each read-out electrode was made to correspond to the signal with 



which the storage time is different first, and the change of a sensibility property was 
considered as the configuration electronically realized by exposure-time control. At this 
time, two or more pixels which two or more pixels which have the same color component 
and a sensibility property are arranged in the shape of a grid in a read-out electrode, 
and have the color component same irrespective of a sensibility property were arranged 
in the shape of a grid. 
[0195] 

The flexibility of the sensitivity control which can enjoy the flexibility of the color 
philharmonic filter array which the ND method SVE has, and the shutter method SVE 
has by carrying out like this can be enjoyed now. 
[0196] 

And since the shutter method SVE was realized by this, considering the array of a color 
filter as grid -like arrays, such as a Bayer array, the dilation ratio of a dynamic range 
could be made adjustable, suppressing the fall of the resolution in SVE mode to the 
minimum, and functions, such as a change in normal mode and SVE mode, could be 
realized. 
[0197] 

That is, even if it was image pick-up equipment of all pixel read-out methods, it could 
usually be compatible with the image pick-up of the color picture of an extensive 
dynamic range in the image pick-up of the high resolution color picture of a dynamic 
range. 

[Brief Description of the Drawings] 

[Drawing ll It is drawing showing the configuration of the digital still camera which 
applied the image pick-up equipment concerning this invention. 
[Drawing 2] It is drawing explaining an example of a control unit. 

[Drawing 3] It is drawing explaining the outline of actuation of the digital still camera 
of this operation gestalt. 

[Drawing 4] It is drawing showing the color and the sensibility mosaic pattern PI which 
presents the 1st description. 

[Drawing 5] It is drawing showing the color and the sensibility mosaic pattern P3 which 
presents the 2nd and 3rd descriptions. 

[Drawing 6] It is drawing showing the color and sensibility mosaic-pattern P4a which 
presents the 4th description. 

[Drawing 71 It is drawing showing the color and sensibility mosaic-pattern P4b which 
presents the 4th description. 

[Drawing 81 It is drawing showing the color and sensibility mosaic-pattern P4c which 



presents the 4th description. 

[Drawing 9] It is drawing explaining the 1st example of the exposure control for 

realizing the mosaic array of sensibility electronically in all pixel read-out. 

[Drawing 10] It is drawing explaining the 2nd example of the exposure control for 

realizing the mosaic array of sensibility electronically in all pixel read-out. 

[Drawing 11] It is drawing showing the 1st example of the electrode structure about a 

color and sensibility mosaic -pattern P4a shown in drawing 6 . 

[Drawing 12] It is drawing showing the 2nd example of the electrode structure about a 
color and sensibility mosaic-pattern P4a shown in drawing 6 . 

[Drawing 13] It is drawing showing an example of the electrode structure about a color 
and sensibility mosaic-pattern P4b shown in drawing 7 . 

[Drawing 14] It is drawing showing an example of the electrode structure about a color 
and sensibility mosaic-pattern P4c shown in drawing 8 . 

[Drawing 15] It is drawing explaining the definition of the position coordinate of the 
pixel on an image. 

[Drawing 16] The example of 1 configuration of the image-processing section which 
mainly performs DEMOZAIKU processing is shown. 

[Drawing 17] The example of 1 configuration of the brightness image generation section 
is shown. 

[Drawing 18] It is an example of the interpolation filter factor for B components which 
an example of the interpolation filter factor for R components which the presumed 
section for R uses, and the presumed section for B use. 

[Drawing 191 It is an example of the interpolation filter factor for G components which 
the presumed section for G uses. 

[Drawing 20] It is drawing for explaining the synthetic sensibility compensation LUT 
which the presumed section for R uses. 

[Drawing 211 It is drawing for explaining the synthetic sensibility compensation LUT 
which the presumed section for G uses. 

[Drawing 22] It is drawing for explaining the synthetic sensibility compensation LUT 
which the presumed section for B uses. 

[Drawing 23] It is drawing showing the example of a configuration of the monochrome 
image generation section. 

[Drawing 24] It is drawing which the ratio value calculation section uses and in which 
showing an example of a smoothing filter factor. 

[Drawing 25] It is the flow chart which shows the procedure of the DEMOZAIKU 
processing by the example of a configuration of the image -processing section. 



[Drawing 26] It is the flow chart which shows the procedure of brightness image 
generation processing of the brightness image generation section. 

[Drawing 27] It is the flow chart which shows the procedure of R component 
presumption processing in the presumed section for R. 

[Drawing 28] It is the flow chart which showed the procedure of the noise rejection 
processing in the noise rejection section. 

[Drawing 29] It is the flow chart which shows the procedure of direction alternative 
data smoothing in the noise rejection section. 

[Drawing 30] It is the flow chart which showed the procedure of the monochrome image 
generation processing in the monochrome image generation section. 

[Drawing 31] It is the flow chart which showed the procedure of the ratio value 
calculation processing in the ratio value calculation section. 
[Description of Notations] 

1 [ Recording system, ] A digital still camera, 2 - Optical system, 3 ■• A 
signal-processing system, 4 5 [ - CDS circuit, ] - A display system, 6 - A control system, 
24 - CCD series, 25 26 - An A/D-conversion circuit, 27 -- The image-processing section, 
181 " Brightness image generation section, 182 [ The presumed section, 192 / - The 
presumed section, 193 / - The presumed section, 194 / - A multiplier, 195 / A 
multiplier, 196 / - A multiplier, 197 / - Adder ] - The monochrome image generation 
section, 183 - The monochrome image generation section, 184 - The monochrome 
image generation section, 191 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the configuration of the digital still camera which 
applied the image pick-up equipment concerning this invention. 
[Drawing 2] It is drawing explaining an example of a control unit. 

[Drawing 3] It is drawing explaining the outline of actuation of the digital still camera 
of this operation gestalt. 

[Drawing 4] It is drawing showing the color and the sensibility mosaic pattern PI which 
presents the 1st description. 

[Drawing 5] It is drawing showing the color and the sensibility mosaic pattern P3 which 



presents the 2nd and 3rd descriptions. 

[Drawing 61 It is drawing showing the color and sensibility mosaic-pattern P4a which 
presents the 4th description. 

[Drawing 7] It is drawing showing the color and sensibility mosaic-pattern P4b which 
presents the 4th description. 

[Drawing 81 It is drawing showing the color and sensibility mosaic-pattern P4c which 
presents the 4th description. 

[Drawing 91 It is drawing explaining the 1st example of the exposure control for 

realizing the mosaic array of sensibility electronically in all pixel read-out. 

[Drawing 101 It is drawing explaining the 2nd example of the exposure control for 

realizing the mosaic array of sensibility electronically in all pixel read-out. 

[Drawing 111 It is drawing showing the 1st example of the electrode structure about a 

color and sensibility mosaic-pattern P4a shown in drawing 6 . 

[Drawing 121 It is drawing showing the 2nd example of the electrode structure about a 
color and sensibility mosaic-pattern P4a shown in drawing 6 . 

[Drawing 13l It is drawing showing an example of the electrode structure about a color 
and sensibility mosaic-pattern P4b shown in drawing 7 . 

[Drawing 14l It is drawing showing an example of the electrode structure about a color 
and sensibility mosaic -pattern P4c shown in drawing 8 . 

[Drawing 15l It is drawing explaining the definition of the position coordinate of the 
pixel on an image. 

[Drawing 161 The example of 1 configuration of the image-processing section which 
mainly performs DEMOZAIKU processing is shown. 

[Drawing 17] The example of 1 configuration of the brightness image generation section 
is shown. 

[Drawing 18] It is an example of the interpolation filter factor for B components which 
an example of the interpolation filter factor for R components which the presumed 
section for R uses, and the presumed section for B use. 

[Drawing 191 It is an example of the interpolation filter factor for G components which 
the presumed section for G uses. 

[Drawing 20] It is drawing for explaining the synthetic sensibility compensation LUT 
which the presumed section for R uses. 

[Drawing 21] It is drawing for explaining the synthetic sensibility compensation LUT 
which the presumed section for G uses. 

[Drawing 221 It is drawing for explaining the synthetic sensibility compensation LUT 
which the presumed section for B uses. 



[Drawing 23] It is drawing showing the example of a configuration of the monochrome 
image generation section. 

[Drawing 24] It is drawing which the ratio value calculation section uses and in which 
showing an example of a smoothing filter factor. 

[Drawing 25] It is the flow chart which shows the procedure of the DEMOZAIKU 
processing by the example of a configuration of the image-processing section. 
[Drawing 26] It is the flow chart which shows the procedure of brightness image 
generation processing of the brightness image generation section. 

[Drawing 27] It is the flow chart which shows the procedure of R component 
presumption processing in the presumed section for R. 



[Drawing 28] It is the flow chart which showed the procedure of the noise rejection 

processing in the noise rejection section. 

[Drawing 29] It is the flow chart which shows the procedure of direction alternative 
data smoothing in the noise rejection section. 

[Drawing 30] It is the flow chart which showed the procedure of the monochrome image 
generation processing in the monochrome image generation section. 

[Drawing 31] It is the flow chart which showed the procedure of the ratio value 
calculation processing in the ratio value calculation section. 
[Description of Notations] 

1 [ ■- Recording system, ] - A digital still camera, 2 - Optical system, 3 - A 
signal-processing system, 4 5 [ - CDS circuit, ] - A display system, 6 - A control system, 
24 - CCD series, 25 26 An A/D-conversion circuit, 27 The image-processing section, 
181 - Brightness image generation section, 182 [ The presumed section, 192 / - The 
presumed section, 193 / - The presumed section, 194 / - A multiplier, 195 / -- A 
multiplier, 196 / - A multiplier, 197 / - Adder ] - The monochrome image generation 
section, 183 - The monochrome image generation section, 184 - The monochrome 
image generation section, 191 
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Range ImagingiSpatially Varying Pixel Ex 
posures",Proc. of Computer Vision and Pa 
ttern Recognition 2000, Vol. 1, pp. 472 — 479. 
June, 2000 
[ 0 0 0 3 ] 

CCD (Charge Coupled Device) J f>CMOS(Compleme 
ntary Mental— Oxide Semi conductor) ft if CO <£ -5 ft E] 
f* ffi m m if „ Id" 7* * * * v 7=' -f v : * ;l/ X ;b A ^ =7 ft if <0 a flt & H , FA (Fact 20 
o ry Au t oma t i on) CDtfSffKfctt.Sg&S&SgH, S^lMiME (Med i 
c a 1 E 1 e c t r on i c s) tt3W?rtffi«fc£©}ttta!J 
fU ffl £ ft T 1^5 o 
[ 0 0 0 4 ] 

fit * » ± ffl ft m L (PS ; Progress i ve Scan) Ollffilc Lt. # 
«f ft & itt 1 £ U: , 3iti3flSiOfeOA«»l5hT^5. C®£ffli3l6Sttii;&ie©««* 
? « , 3JlBO|KS*ffi^W»iif*1ii«' : t't«:fev>TSiS^[^fe:SfiELfc 

[ 0 0 0 5 ] 

-73 , @ f* If ft JR ^ * ffl V^fc @ ft ft « ^ t£ It M « fS ft if IC *5 l/> T It . ? f 7" 5 y * U > 5> 30 
S:raj±£-e£fci6{c, S45SSO^t^8lIf (7*h^^*-K^if<DS)t*?) ^ 

fu ffl l t m m * a m l s liicj: o f# s ft fc ?t a a fi * a -r a ¥ & & m * m $ * ft t 

[ 0 0 0 6 ] 

not'$5o L L ft £ , S 1 <0¥Stt, m & <D m fa M & m ¥ 3s £ Zf X. % ft !$. Z ■£ % 

X h ft & X ^ - X ft CO Fffi T ¥ fij V & 3 o 
[ 0 0 0 7 ] 40 

$ , ?t ft * sr 7 ~ 1 4 \cmm<D^m («TS2o?Sci^) c±. io©@f*«ft*^ 

* ffl ^ T . * CO ftf B# h * $ & iz ft m L s SfcSB3»J-CfroSftSB3ra*B-r«a8t©H« 
*ta«Lfc», ftl5?;Sfit5!:^HOT'*5. L i» L ft 6 , S2Cf Sft 

5!BST?w-ii8Sft7£*ffl«aa:*B#sijKa««ftfc€,o-e*»), o . a ft a b# m r- a 

i^nt^SOT, 3teaga<B#*8]*fc£ffcT*«fc'3fc«i«*:S'— ( Do ffiJO IE L < a 
[ 0 0 0 8 ] 

mm 3cm i 5~i 8{cteacco#ffi (fiiTS3o?ati^) a , 1 o o h # a « 
^?<oiffl^:tii^iiiftcDiis*(c5tft>$-a-i,j;3{cL. i « * m «r a ffi&<o s )t * ^ CO 50 
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tifcl§?;^«?^5i:^H<0t^5. C n ?> tc *5 ^ T tt , lo<D@i*jS{t*?^r^^ 

?z%ftm?<D*n?ti(Dmm%&itz-ez?3i£t ltb, &§7tej?t?%i§i®35coMft3 

ND (Neu t ra 1 Dens i ty) 7 ^ t'ffl ^ Si* ^ft 5 , 3: , 1# K «f St" & 

11 8 tc IE fflc CD t> CO ti , S 3<Offfi?;*7-lilcaj5t3 feOT*fe«, 
[ 0 0 0 9 ] 

m 3 (D^miz. m 1 ofstu^THiTftofeta^ h ft * * *< - * it <d m v * *j £ 

45. * fc . S2df Sl;fc^TPHT'$o/:i6«l->-y4iEL<Ii!T*t^^Ci:^l? 
[0010] 10 

L *» L ft # 6 » JB3Cf STfi, WS**«»oSftiR?*ifBfcLTto;rjffltt©iHj|S 
k*HSS-&*©t?, tB*iB*o/K«fi*8l«-r«fc*6Ktt, to^HfgcDjijiSgfco&fgcoS 

jtus^^eftsaasR^A^STSo, •> t-*;^ -TX^*t<s§, 

[001 1 ] 

£ > 31 3 co 3^ r£ ti , a«*®Sft5ND:7*>l/*T*§ft*?*!13CfcT?!SfilMffli«:?T 
S^t, Hf*»«*?0«iB^K*SjejR ; ?OJBfll[*«Hffi«n*Ci:K:a»),' J8 & * rJ 
g HPJ 8S tc f 5 C t T* t ft < ft «5 , ^ -Y 7^ 5 y * U > ~>" ffi A ^ * ft ffi tc -g- -tf T 5J g tc ft] fflj 

■r-sct^ffljitcftSo 

[00 1 2 ] 

TnI£teiMlWT*cfca<ffl«K:ft£fc^?RJ8fc**L'r, ^ ffF £ l 9 tc t± . sioii 

H$ RQ CO % tc , aS3«tife5«J©fi^*Kau» t © % , « ? -> -v y * % it , ^ < S 2 CO « 

a B# ffl CO ff tc, ±E5»JW^0 5ijO«#%«E*m-rc t tc «k 0 2* -r 5 -y >7 U > S> * fit * r 

CO J; ? ft £K fg co 3fi n 2 - > co §S at tc g & ft W ft £ ? 113 Si # 0 > t tL (f , IIS 

[S]tc 3a«W±©«a©RJtl5lffl;S:*r-r-5fI^*f#« C i: ^ T # ft l/" 1 o 
[0013] 

£ £ tc , # ft ;£ i& 2 0 <fc # # I* £ i& 2 tc IB « cq ^ £ (KTS4©fStt^) fi , ii 

s <o ^ y -f 5 >y * u z/ *j * m 1 5 mrnm? ic , to 77 a ft! <o 1 h * tc *f *s -r s 1 oof )t* 
f crt, ^cogtB^gft^^ftttiia&^ssLTJiHfsL, m z tircw&m^icffijzcDMm 30 

fctiot, ffilHIWftiB«©/<^->'%o<«ci:tc«fc»3*^-r*. o £ ?k ft? {#! Jg ( o 
3: 0 ul Si 3& ) 7iftlc&m<D&zmi)*?^i-^v?l>^ism±lcMK>fti<iZ>$><DT<, S V 
E (Spatially Varying Exposure) SStit5t«T$li 

o 

[0014] 

com 4 <D^m ts v ess) t « , ftsjtfftt 1 iaoataeitsrtts. i^t, 

ffifa^n/tiiiifgico^il^fi^^coSfgi^^^Wt-S^^^^y^^v^cO'WffiLJb^tf-r 

SLtA'tjs^tf, f# s n tz m m m # tc m ^ o a m 9 * sei l > ^toiioii*^ 40 

- tc ft 5 J: 3 tc -r 5 c ttciot, e«Wtc^>f-^5 -y * U ^ V 1* fc ^ M & & £ fS. T 5 c 
fa-? 5 C t t* J 5 o ^5>tC, 1 OCOSJtSR^^tti^iSHHD 1 HSCSlE IT^§ <OT, 

m;i/ifi'xs'** <4siaiat4 us:^. of), s v E^ST-ti, m i ~~m 3 
<d ¥ m co n a ^ m & -r s c t pj t- * § 0 

[0015] 

ccos v e ?5&*nm* % tztbcD^tommmToimmis zzf* commute t lts, fc t 

A tf , ^I1F5C(K2 1(C, W^i'+'y^aftg^fiJfflLTSSJtSR^OISa^iaiSrt^O^O 
/<if->-p$<b**S8ttl*- K % K It * "> -v y^SSS V E tl,^ tOtfl^^tlT^ 

3» $ rc * sa tH m a « % m m §§0000740502 catos ;^p^i 3^1^93) 50 
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<d m m m m m tc t » m&nm 3 ©fa tmmic , gi$os^5 7^;^t*f ^1 

[0016] 

[aw3V«?i*u«t3 i: -r s ser ss ] 

tC5T', S V E »St LO-P^II SttU L (PS ; Progress i ve Scan 

) y; an* 5 t-r &m mt ft m? % rc v> v 7 * >i 2 («t*7 

- 7 4 Jl> * £ V> r> ) <D IE ?>J (7K) % , ^ -T ( B a y V r ; M rfJ ft £ »,> ? ) E *U 
4fO«?«i:t5Lfc^liLl\ -f IE ?J & if . 

#ft:l3£tf7k¥7?ft©»»£*»<i:ftSi:^5, #J j£ £ ^ § T S C # T t 3 5 T* 10 

S c 

[0017] 

i fr l % a s s < s v E?ii&*£wmmtiiL<Dm¥&±i^-gLtt.mi$im?T*mmL «t a t l 

i^Cfe^T, ->^-y^73ilCSVEcD^^{i, § ft ig ? ( -b > * ) K S « £ tl /c: ft # <D 
S&l&U V&W fT & c i: # il L < , N D7^;^SSS V E i: it 8* L if &c v> T 

[0018] 

o $ *K ^ It £ 2 0 £ W :£ ^ 2 fc IE ic <9 & cd & , t y * □ H»*4ffi t « c i: 

« # <o h ft is n z l , o , & s ^ m - it -r s a a? * b§ * l t v * ^ . 

[00 1 9 ] 

— 75\ gJIS^fO 0 0 0 7 40 5 0 2©HiiBflitt?IILfi:ND7-i';l'^^SS V E <D 

« * a , i® s s n x t fit m m m m <o be ju 7? tc pi # * v> , 5 s v eise ai ci^ 

S A' i 5 o T , A^-^-ryb^oEJiJ^rtS^tt ( i: it if ^ -f -V IE 5»J ) ictKktftt 

m^<Dm3(D^mt^mic, mmm<om%: %> n d 7 * & & -z&ytm^itmo c £T*&mm 
m**i$Lffl®tic? z c twv z % < & k> . ? 4 -r 5 v ? is > 'j * wmic & t bi x 30 

tc $U ft! T 5 C £ tfi m m IC & -5 o O 3; /-v^t-KtSVEt - KO^If jtlcWfSt 
tft^OT, ^ -f 5 * U V ft 3b £ O^S-pfti/^tOWftfiOfiTA'iaillfcftS, 
[ 0 0 2 0 ] 

* 3 » ^ » l£^'Tt57^Uyi'OA7-I«©jSf If ^^Ct 5 7 ^ 1/ V <0 S l¥ 
[ 0 0 2 1 ] 

mm£, wn?*i-^v?\s>iS(D&Mmm*7-wm<omm£zw®i£m'zjm*mm?3 
mis zzfrnmrnazmmr z c £* s&i £? z o 40 

[ 0 0 2 2 ] 

[ IS S * ft? i* r S fc lb <r> # 15 ] 

t(cS^bfc7t^^*^mLT«^^S«-r^7j<¥77lfi]fc«tt>"Sil7?[fi](CiE®$tlfc«^ 

^(E^-rSlEJMy- r- ^IxfclfgifSoT, ft-f7t«S^¥IS%. « « W »C ftl 
[ 0 0 2 3 ] 



(7) 
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SJtXftfftftttEfJnii^t, *ft? hi& 5 M fffl fc fS D T & :£ ic fits 

^e^y-h«cEnAD-r§ci:^T'^^cfco(c, ia«aoy-ni (Kiati) # is ti- 
re 0 ffittitt4£««tt$ffi8Bt*. * <i ok a mo it 5 {i*§&c*fts 

[ 0 0 2 4 ] 

ZMteZMfS. ft % t £ t, tc , *ra&HIISra«4'fc*J^T* ¥ 75f ft tcSfi L tEll" 5 i: 2 
e> (c W $ U\ 

[ 0 0 2 5 ] 

S , ma<0fefiJc#£3Iijffefi)c:fri:L, ^ cq fe ffi ?ij 14 (c *<u fc> £> "T . 3 JR ft fig # 

*<^^i'IE9Jfcfc*<k3£ES<*ftT^Sfc©fcrSfc£5fc:#i:Li^o 
[ 0 0 2 6 ] 

feja»fcffi»to6r, P-OlSHtt*itS§36*ftf, g it 75 fc M (Mlil^iS) 
LT7j<¥75-|^tCN ( N li IE <Q SI a ) ffl©ig|*Lfc§}te*¥*^trffl*10(DJ|iffii:LT» 

tt©tta««*t»«6^ift©McrfcK*jttjR¥K»*«ftfc«^«w*asifctt*a^** 

[ 0 0 2 7 ] 

^ it mzK.\t. terit-fticmfrz-f. ra-<o«fiwi«fe*S'r*sftiR¥*<. ?j< ¥ # ft n c 

N f£ IE CD ^ a ) <I T- g K 7j ft (C M ( M (£ IE CD S a ) 1*^45 N x MlO 2^S«Oi?: 

Bi-oajflEWttJfefi-rsfijytt^tttcEiisft**?^:, * a s «e © y 

- t- -Aim*®, 3 «fc 
[ 0 0 2 8 ] 

c com 2 <ommm'M<D^mm t lx it , ii^^^r 1 i c m = 1 ) fc-r*»tttf#*.5ft 
b £ ft 3 o o $ o , ft a s © k ffi * s a* * *e * ¥ m m s ft ft ft * « w * s> y if y tc m 

[ 0 0 2 9 ] 

:oj;i4ai«i*Wt5tyt*«iT5*&, $ a 16 >K © y - b MM<D Z ti ? nic 
n a -r § o 

[ 0 0 3 0 ] 

$ rc , j fft ; e f fta«:**aii^min:i6i;T3t«s»¥a»c«j: o»«sftfcaa^at©»nns 
^ k s t . ft ^ jq Ji ic <t *)iii«io^-r^5-y^u^^*a:^:-r%ffi^saaff%«A/-c 

[ 0 0 3 1 ] 

* w m \c m z m m 75 m it , * a m tc <g 5 a & g n % #j m l rz m m 7? a r- £> 3 . tab^, 
s^fiEf f Kjttjjjtssiitfsaofess^o^oHn^ofesK^^tL, fro, ^ 
»stcttra«R©s«i*tt©35©f5rfta*<ojs£i$tt*M-*-*fe • mm^-v-c^mm* 
mm l x &-m ® % mm? z mmx m x & ^> x . m-<D&i£ftzm-?%££i>icmffi(D 

f iaiPalKWCt SPI — <0J8SE?f1t*a-r SS^JR^^IS^tttcEBS ft 5 «t 5 £ . ft 

^ ft 51 * § ir : *a b? no re c t n ±l fc ig -si n je jfe en *n pj m ic m if & ft it m a & « © y - h m 

T , «Btlffl©gfc*<I^fcttjELfc«?^+-y*/</l/X*JB»*JEfc L T en SO t5C tx 

. ^ft^ftg& 3 g annate i:fcaa««E«3D«»m^*Bi»-r 3 D set, c<z>«if#L 

/'cllSilOSi§^(Cl^^t > fl ^ ffl II fc J: 0 m ¥ (* Si ft co y ^ 5 v >? \s>i/*t& 
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[ 0 0 3 2 ] 

± 8S m m (c ts ^ x it , 5tr, ■fe>'-9-fcKta««i:LTifla3fiaEfiatt, ^n^ncoist±s«® 

ut be t l ft o cot*, se tu « & m-v&i&ftis * tfmm<&&*mt §js$oii^ 
te^tfKBHa^tx, Bsmttstsf, n — o a as # * * t % m & co m m & m =¥■ 

*EW©*«tt***T*S4:i:i:t,K:, ~> * -y * 7? iS S VEtfttoflKftMtPOgfttt* 
^S-T^o 10 

[ 0 0 3 3 ] 

[ IS 83 O H SS © « tt ] 

[ 0 0 3 4 ] 

C<Dr-f->^^Xf ;^^7 1 IJ, *9JLTje*3R2. ft M H £ 3 , IB M 4 , * & 
5 , fc £ *J © £ 6 6. W fig % ft T V> 5 o 
[ 0 0 3 5 ] 

m %k 2 ti , ->+-y^2 i , ffi-^te<Dycmm*myt? % is > x 2 2 , 

t««!) 2 3, fc«fctf*ftSftfc#iH«*#M«LTj£^*5«y*U>^©«3ie*t 20 
lC^St5CCD^^-->*tyt)-2 4A>ti«l2nn>5. B*SLftV«^{*fr5<D5tL 
tt , ->t7y 2 1 teJ;t>'L/VX2 2^;iaL, SS0 2 3 i: J: 0 18Stit> >g JS & B£ £ £ 
T* C C D -f * — ->*-fe>-9-2 4(cA!*-fSo C©fct> U>X2 2IJ, 

•r s o 

[ 0 0 3 6 ] 

<l^S!liI^3ti, C C D^^--ytVt2 4fre><DntS.Gm&V>7V tlc£ 
oT/'f X*ffig5t5C D S (Correlated Double Samplin 

g ■■ mm 2 m-*)- > f v y if ) is§2 5, c d s@!S2 s^tBTj-rsztayi^^f-i' 

^/HI§tCgit5 A/D (Ana 1 og/D i g i t a 1) SS0K2 6, A/D^SS 30 

m&26frzxt)Zft%TSi/?,im^icpftfe(vm{Mi® : m : ZM-?Dsp ( d i g i t a 1 

Signal Processor) T* ffi fig £ ft ft B & H SB 2 7 <? ffi fig S tl 5 . 
[ 0 0 3 7 ] 

89 2 3*^LTA»Sftftf L4)tt«»L, *i*l«i3^fc««Lr, f£ IS CD C D 
S 0 S8 2 5 fc fctj ft 3 „ 
[ 0 0 3 8 ] 

CD S0SS2 5 ti , C CDi'^-v ! -fe>"y-2 4 J: 0 ATI £ ft 2> ft * # S * ft J± « L , 
^ CD g -fll E ^ ^ > 7° 'J > y L , Ch%««S9i: LTA/DSJj|B8 2 6 KtB*t5. A 
/Dfils]K2 6li> CDSIllK2 5«fc9Afl£nft7^n$''{a^*-rS>*;l'fc^K£8! 40 
L . B ft «a II B 2 7 tc m t> t -5 o 
[ 0 0 3 9 ] 

IS S IS 4 it , H«<3^«:ffi«-r*7^y->ap«*yjS:ifoaa»i«f* ( * * U ) 2 9, b m 

L , mmmmffl 2 7 IdRffe? % C O D E C (Compress ion/Decompre 
s s ion) 2 8 £> ffi fig £ ft T 1^ 5 0 B f& ® S 2 7 (i % 4> * ffl gP 3 4 (C J; 0 ffrj flS $ 

n, A/Dm&®&2 6£vxtiZftrzm^zffi7Z<Dy! i mT-zic%L&ii,^ d / a ^ & m 

SS30. £ftttCODEC2 8U:tb2j-r5o 3: ft . B & II g|5 2 7 (± „ CODEC28i 
DAA^n/-;Kg|f-?^D/A^S@»3 0Ctli7]t§. CODEC2 8tt, KIMI 
W2 7«fc9A;rj;SftfcW«7 r -**ffi£©2rftT:3-f f -r-:/? , L, ^ ^ 'J 2 9 IC EI ? t 50 
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m ft aa m as 2 7 # i*j -r 5 h m * u ic it , — g©7u-i»u- ht'^^f itif 

tf±ttSft5±5KiS:SnT^5, Si ft & 9 ffi 2 7 ^rt^-T^H^^^'JcO®^fI^(i 
[ 0 0 4 8 ] 

# At ft as 3 7 k # $ ft § -> -v y * # * > % w t l m & , * *'« 3 4 ti . if^^yy 

2^5. fOl, ffi»fflSffi2 7©ifflflM^yfc:»fr&SnjfciH«'r— *tt, CODEC 
2 8{C<fcoTft^{fc£nT**'; 2 9tffigjn5„ WlCi^jfi/^/Mf ;l/*^7 

[ 0 0 4 9 ] 

0 2li, lft»370- M*KWt50fa&5. C C -P , 02 (A) — tUfEffiOfifjHB 

02 (B) 6J:JfB2 (C) lilff t - KO|^*it. 
[ 0 0 5 0 ] 

0 2 ( A ) fC ^ -T <t 3 fc , Hi ^ ffi 3 7 <D * +> 7 s + # £ 1/ 4 1 ti, ^7'>at;?yT'Ifil 

4 2li, 7^->a - K?rgSt5fcfeO±TtX7'i' Kt5 WMX'f -y f T'S 0 , 0 
tig* 1 ?! "record", "off " , fe irj, "play" Oj^A'SSJftT 
*5 0 » *-y h«nfcfill<D7»J/3>t-KKSSSn« 0 <D * T V i/ -a 2/ ^ — F 
«SX^7f4 2(±. *' o f f " OffilKty FJhTV^, 
[ 0 0 51] 

ItUt - K§]SX^ 7f 4 3 tt. Bt±i ; E:-F?'«fx.^X-i'7fT'a»). 0 4> ± © ?V £> " 
SVE (Spatially Varying Exposure) " , i5 <fc , "no 
r m a 1 " <D SC * # * ^ £ tl T is D , X -f -y ^ *t -tr -y h 5 tl fc fit S <D M tti €r - F |g £ 

ftSo ^ O » ^ , StDt-F^JfX^'yf 4 3li. "no rma 1" <D ft B -tr -y r- £ n 

[ 0 0 5 2 ] 

7?->3y€-Fa§X^7f 4 2 A', "o f f " cDfiBtC-fe-y h?ht^5 . 
v- a > €■ - F f± . 0 2 ( B ) © « flg M & 0 O To f f ttij i^otfcO. f* 5> Z )V X 
;!/ ts * =7 1 iif?ihL/c«it4t)T^5o 
[ 0 0 5 3 ] 

C<0««*<5, 7^i/ 3 >t-Fffl|X^7f 42tf. JhSftfcX5-n«4tlT "r ec 
o r d " <D|4i(Ct7 h 7)->3>t-F«. 02 (B) £0 § f It ^ t J; ^ 

(C , To f f # «S j ft> 6 r ^6 - « fig j tl^f§ 0 
[ 0 0 5 4 ] 

rt-?«Bj Wit. r 1 ' * /!/ X ^ ;l/ ij * v 1 ti , **SJ»»3 4^, * f 5 > y v>' x 

* U - * 3 6 * M SS L T K5 7 r- 0E tti ffl © ? -f = > ^ ^ ;l/ X £ tti 77 £ 5 . cncl^^ 
T „ CCDY^--yty^2 4. C D S [sl!S2 5. A/Dg«|[sie2 6,ffii«fligSS2 7 
tt , -> + >y * 2 1 , U > X 2 2 , fe J: T>* ft 0 2 3 * 3 ft L ft )t L *> 5 & S W ft % , B ft ft 
9iLTK77H(aLL, D/A^^[slSS3 0tCtfi^-rSc D/Agg&[elgg3 0«:, A 

77 $ n rc m ft m # * -r ^ ;i/ m & z t ± n y ft ^ ^ ^ ^ l , e -r ^- x > =i - & 3 1 m 
ts f 5 o J6ic tr 7 s ^- x > 3 - 3 1 \t . xti z nrcT j- u trmf%* v mmc&m 

L , t'f^tz?3 2icSS?ti:5, $ , iwii C L t . 7 ^ -> 3 y^- Fftlf X-f 7f 
4 2 "of f " ©tellcSJtiS i:. 02 ( B ) coS^2{c^-r«fc3(c r * - ^ « «g 
J A" 1 "d Tq f f « fig j {c M § o 
[ 0 0 5 5 ] 

7 * ~> 3 > JE - F tfj tf X -f -y 7^ 4 2tf. " r e c o r d " © (ft a fC -fe -y hSnft**?. 
r ft to % H 2 (B) tp<D r * - ^ « ffi j (D^#tC^->r7°7 < -+^^>'4 1 tfjf TSnSi:. 
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0 2 (b) <DS#3tc^r<fc-5K, r*r-*ttiu ^ -=> r + +yf + «^j # # a & 
•r 5 o 

[ 0 0 5 6 ] 

r * + 7° * * # ^ J <D t £ , fj;>;bXf;l/*/5 ltt, if * fffl » SB 3 4 *< , 
->* x * U - # 3 6*SiJiLT*i*HttfflOf ^5yy/^bX*Ul7]S#4. C *l tc S r5 
^ T . CCD-Y^-v : -trV+r2 4, CDS@^2 5, A/D^ft[H]Sg2 6, B ® M S SB 2 
7 fi , -> -V -y 9 2 1 , 1/VX2 2, *3 J: XS , & 0 2 3 ^ 3 iiS L >c jf5L*545*«*, 1 
7U-i.»/£l7iI*»HiLl/. B « Sa II ffi 2 7 £ 9 # > v ffi IE & £ co M £ ^ 2 fc 
f£ , C0DEC28lCtH*t5 o CODEC2 8(i, B ff! SHIS! 2 7 <fc 0 A X7 £ tl fc 1 7 

« * * * . £ £ r * + 7 -v m j t± , consnf-** 1 ^*'; 2 9i:ttsii*nft 

l» £ T- ** T L , 02 (B) OSt4li:,TtJ:5C, I" * + 7 + J8 J £ r * ^ « «g 

J M o 
[ 0 0 5 7 ] 

y" ofellc-ti7 FtSi:, 7" s>* £ ;l/ x ^ ;l/ # -5 l (i , 12 (B) cftDS^Stc^-TJ; 
5tc rtz^^u e, r s ^ « is j ti#t5o * »c L T , To f f «ij T- , 3. - 

if ft* , 7i">3> ; &-K9IgX^7f4 2 51(Ht> "p 1 a y" <D fir. ® {c -tr >y h L T 
, f ->* ^ ^ x f /l' A ^ 5 i {± « (32 (B) *<DS^7fcjS-rJ:3»c r 0 f f tt !B j 5 
r S £ « flB J fc « H§ ft< 31 & f 5 „ 20 
[ 0 0 5 8 ] 

rB4«®J CO i: * , 7 i? * )\> X f- )ls *7 * =7 1 it , tt>*#J»»3 4*'«^'f5>y^x*U 
3 6^(?itJ€T, CCD^;*-S^>'+r2 4ft>e>cOt^tfiL£f#it£-fc!:3o ? tc , 

* 5*1 S>J f8> SB 3 4 ti , COD E C 2 8%II8LT, ^ € 'J 2 9 (C Ef J tl t 1/^ 5 Iff - £ 

* are * a $ -e x , m ^ ffi m z re ft , b ft! 5a n sb 2 7 tc m 73 * § . b » $a a sb 2 7 a , 

* ife M W 8B 3 4 IC J; DSJi^nt, CODE C 2 8 Z ltiJ] 2 n ttW» r - 9 % £ t 1 * m 
f O 7 t - "? 7 Mc ^ 3 fc i6 CO 2" >- If V 7° 'j V ^ SfLS^rfig L , D/A^g|[H]g§3 0{C 
Mi X7 IT £> „ D/A^}^(HlfS3 0(i. B ft 5a II 3132 7 i U^tlfcf-^^ ft £ T 7" a 

d fC ^ ft L , £-r*x;/=i-:$f3 1fCttl*>-f5o Ifftl^^-^S 1 li, D / A ^ 
«®»3 0«fc9A*Snfc7^ayfc^*lff f *m*K:S£t!IL, fftt;^ 3 2 Cg* 30 

£ 3 o 

[ 0 0 5 9 ] 

t> 5 3 A, , rS4«U ©ttt, :x - ^ ft< , 7^->3y ; e-K«§X^7f 4 2 4Sff 
LT, "record" OfiilCtv ht5 i, f ->'^;l/7,f ;M^7 1 (i, 12 (B) 

*o#^6tc^-r«tdfc r^^«®j ^ p, r^-^«^j ci^l, %rc, mate. " o 
f f " © ta n ic -tr -y h -r n tf » 02 ( b ) cfi co s ^ 8 jc ^ -r J: 9 tc rg^tij r 0 
f f « » j fc s & -r § o 

[ 0 0 6 0 ] 

s'« tu * - f « , ±neco r^^ft^sj cob#{c#?a^, c c D-r^-^-t^t 2 4 

ttJtt^^r^^-r^fecOt 5 , 7*f3 ^t-KfcttittfitSSSnSt - U tii * 40 

— K(C(i, rNo rma If-Fj i: rsVEt-Fj O 2 OOt - FA ( fe5. TNor 
ma I t - Kj {± , CCD-Y^-> J -lry-9-2 4co§§7t*? 1 cOllriiB?fP^^:±T— ^{C-T^ 
(iTO^Ttlf <0iS*-SlCt5) »H)t-FT*«. CtlKWlt, TSVE^- 

tti 4 - F T $ 5 o 
[ 0 0 6 1 ] 

02 (A) fC ^ -T «fc 5 , 3. — If , 8ffit-FWfX^7f 4 35:SftLT, "nor 
ma 1" cofiBfC-b-yh-r^i:, Sli)€-K(i, TNo rma 1 t - KJ tt7 FJtl5 
o * , 02 (A) (C^-rfitrJ ; &-K^ilX-l'-y?-4 3tf, i ^ 1 7: (S] IC X 7 -< K?nt 
, " S v E " cofiiBfc-b-yr-^n^fc, 02 (C) CO # # 2 1 CitJ: 9(C SS ttS — H 50 
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it rs vEt-Kj icm&? %o m m tc , rs ve^-fj ©it, «tti*-K«j»*-f 

7f4 3* ! > 0 2 (C) tC^-f£5fC "norma 1" <D IC M 2 ft % £ . W>2 (C) 
(D#^22 (C^-T-t^tC, gUit-Hli, rs VEt-Kj £ r N o rma l^E-Kj 

[ 0 0 6 2 ] 

No rma 1* — K<0£iffl*8ttfJLtt, 9E*0 C C D ^ ^ - J?* y*lu J: D *fiSftT S 

fc«aiU7aSi:iBi«<o»6mL73ic-e**. -r*t>-6, coss'n, r*^ft«ij o 

i: £ , C C D-<^-^* 4df TIOIKCSLT, — <D m ffl IZ £ K) W U Z ft 

[ 0 0 6 3 ] 

0 3 u , * * fig jb m o ?* ->* * >v x ^ ;i/ * * =7 i © ft ft <r> m w * m m r a m t* & § . ^ v> z 

/V X =J- ti * -7 1 li , C C Df^-> ? -bV+r2 4 t 5f f ^Oftifflilc J: o t 

ffl It Vk tl ) ?f 5. 
[ 0 0 6 4 ] 

* © % , si ft so. s as 2 7 % tf & t -r a ft an n is 3 ic & 0 , a m m m \c & ^ r » e> n ft m 

. fe-^jstif^^iaft*. &mmtf±T <D&i$.ft*m l . fro, i%-<Dmm.*m? %m 

IB 3£ "I" o 
[ 0 0 6 5 ] 

fttxll, 0 3 (A) K^tJ:56-*¥*S«eiftlg^, Itilfc J: o Ti 3 (B) 
tC7*-f<fco&fe • !S S ^ if ^ * i® fS fr 5> n . iiMitctoTSil^itOfefiK^^ 

m-vmmzm-rzwmic'g.WiZftZo t4t>*, 03 c b ) ic^-rfe-isatif'i'^a 

ft; fr e> 0 3 (D) c^tlf »07tOfi?:t7ct5i: tT\ ^-ft5'^i/y->'offi^? 
n tc m ft * i# 3 o 

[ 0 0 6 6 ] 30 

B ( W ) fr?>& & 3 & ffi, Y (SI) , M ( V -tr V * ) , C ( -> 7 V ) , <fc 

G ( m. ) fr£&3 4feCQffl fr £3,, 
[ 0 0 6 7 ] 

©ft!!. SEfiS3*ia]taLfc3aPt J f>, £ £ fC , !8SS4*i6iQLfc4®BA' t *So * 43 , 
0 4~0 8(cfe^Tli, & IE 7? J£ fr 1 i® *{c *t {£ L T 9 , $i?A ,J riOfi«SU iH £ 

LTH?tff OSS%^LT^5o /\ >v > V * f«t L It IE 7? Jfc ti JS fl£ S 1© 40 
S * * -T o /ctxif, G 1 igiStlftBlgt^ fe fr G ( «R ) T'JoTSttfS IT'S 

o 

[ 0 0 6 8 ] 
[ 0 0 6 9 ] 

14 a, si (Ditasitsfe • ggtf -ci'/^-yp i %f>tiT*$5, m i to & m 
, fro, jss»cffii*>6rra — ofe«:wrasiji6KffiBLrcii^x * n e> fr » ? ic m w s 50 



(13) 
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[ 0 0 7 0 ] 

tc t k tf , m 4 fc^-r e • mm.^ +f -r * * -> p 1 *c t> „ iscfibe.f&tfRf 

$> 5 B ^ fc ?± @ L fz m # , M^6@DIC4 5SE/£*tlHl4E*ti:fe«fl8-emnHfW5*»4<fc 
^ (C , ^ n £ (± , 7k ¥ 7? ft (C (i 2 * 1/2 ( (i ^ t * ^ T ) <D US Pi T' , S iS 75 IrJ 

(c fi 2 " 3/2OWH?ftf«l<:EI«nT^« 0 £ fc, JRfifc:Wto&-rfetfBT**5H 

*K8EBLfc»^ f nstiaKEishT^s. ®js kfflj' to e. -r & # g v & % m m tc 
n r i/-> s o 

[0071] 10 

las « » 5B2i3j:[fa3«)i$aiS:it«fi • «ittif-c^/<^ — 3*jj*-r0T?*s. 

S § o 

[ 0 0 7 2 ] 

tc t * if , ei 5 tc ^ -r & • as a * if << * - > p 3 tc $5 i> t , sts i <d m m n if tc a 20 
s l rc mm&m#> 4 ss^^atttahtfws^ai^K, * n e a 2 " 1/20 
BH*s»t^>ftE?j«ftLr^«e * fc , S5 js s 2 o in m te if tc a e l * ^ fe ra « 
tc, * ft e> « ^ >r -v sa 5u ^ & l r ^5 0 

[ 0 0 7 3 ] 

H6-B8B, »40»aS:It5fi'8at1f^^^-^P 4 a, P 4 b , P4c ( 

■V (Bayer) EJIJ5:§ L n>§ C t T'J 5 Q 
[ 0 0 7 4 ] 

i: * fcf > i 6 O & • SJS^Ef ^ P 4 a tCfc^T, Stfifc: & tfG"?* 30 

^>®*(c}igufc^^. ft s a i is m t tc m & v « tc be b <* n t ^ s „ m m tc ftj t> e> -r 

fe^RrS^DfiilgtcaSLrc^^, *ft6ttl^^Vfe#tcEH*ftTV^*o M 

fcffiito5-re^B^*«iB*tcaaLrc«^t>wa*i:, 1 ^ ^ > $ tc 12 b £ ft r ^ 3 0 

[ 0 0 7 5 ] 

* *5 , £ (Dm 4 (DftMli, 0 6 ©fe • ^g^f ^ * P 4 a Offi> H7, 
tfe • SgtfY^/^-y P 4 b, P4 ctf LT^So 

[ 0 0 7 6 ] 

liSLftft' «Jt1f>f>/^->P 1, P 3 . P4c©??, ^2^)»a 40 
4Mt56 • SS^f ^^/^-V P 2^S4^1tiSi[*It^ P 4 a, P 4 b , P 4 c 

[ 0 0 7 7 ] 

* *S , ±i£©l2l4~[28tC^L;fc&-igfi ; e+f — y P 1 . P 3 f P 4 c dIL 
[ 0 0 7 8 ] 

*^^0^OW^^t'^^6-ia8tC^Lrcfe-®Jg^-9 ? ^^/^->P4a, P 
4 b, P4cOl^«, 8*Ot1f^*EJl]fctlLTBIt«ittTOi!)?*8. 4 
> (A-H) ?^LrcHctKO±T*fnJ*SH73[pj, tSt? 1 (1-11) TSLftB* 50 



(14) 



JP 2004-172858 A 2004. 6. 17 



<otzte?5fa*7k¥-J3fa£?z> 0 

[ 0 0 7 9 ] 

9ff . l6i;Stfe -ggtf ^^/^-yp 4 a(i, % ^ (a~h) t^L/cMtifro 
?k sp fr tc * @ L tg , H — ?k ¥ fT K *s u> T fct , fe fr G V tb % B X « Wl - © JS JS "T * fc> % 
Pli:SJt^H©ifflXT*$.5o — 75\ fe fr R I: fc (i B T* & -5 B ifUi , ®JgS 1 ill S 2© 
Si m fr 7k ¥ 7^ ffl (H04Efe^(Rl) (c £ 5 fc BS ?U £ tit JgjS re it fC ft g tns 

, fill 73 ft (B©±T2flRj) *5 <fc 7k ¥ 7? ft f C *t L T , Sfitf's lOIXOttftt, II 
73 ft ( 0 6 4» © T fflfl ) «c 3 B ift fr « L , c©3B?8©fiit^cD!$gtffc{it«-f3Bfft;&ita 
jSfcLT7k¥?3ft ( 0 6 ep CD £ fflj ) (C3B5g^IgtL, 3fflig<D 7k ¥£lJ<D4flBaHc& 

B-ri.iaii*e^i:bTSii73(D] (0 6 cpwTflW) ic 3 mmwrnwi-r % ? & ? ic , 
cs 1 ] 



[ 0 0 8 0 ] 

CiOJ;^j:ffiitt«CiT\ Z®$l%iM<Dmtiinm ttt t. f4 # 73 ft <0 

[ 0 0 8 1 ] 

— 7a, 17l:Stfi-SStf-i'^^-ypU(i 1 7k ¥ fr ic i£ i L 7c « , fi*'Gf 
$*j5Xfi££S 1 £ m m S 2 © B JR fr 7k ¥ 73 ft ft 3S 5 *c BB W 2 ft T V> T , fr o fr R $ 

ftSBt?$5i^t, las i tils 2 © a * fr ?k ¥ 73 ft fc £ 5 £ be ?u £ n t ^ s a * 
7c > s m ti t* (c a m t n a , ?k ¥ f? * «t xs m m. n <d * n ? n 2 a m (2x2a*) * na 

LT, & fr S 1 © ffl i: !'l fit fr S 2 <£> *§ fr ?k ¥ 73 IrI ts J: tf fi it 73 ft © ti ^ n 3c 5 fc BE 
5"l4nT^5, ol^ Siti s llfctlcfftttCEl^nt^T, 2^^> ( 7k ¥ fr 
) c* i: fc -7 y -if ^ (c e 5>J $ n T ^ 3 o ftStfttf, tE?JOi« Uft 2 x 2 L 
* (ft c* i: (c & m fr a 4 5 o 

[ 0 0 8 2 ] 

£ <D £ o £? 5 £ £V , « ft8%ffi<Dfttii«& i: *f JS £ * * £ , § ft #R ¥ ( 

7 * H -fe 71/ ) tc C flt S ft 7c ft ^ « ffi £ 2 x 2 J* fit T- 5> y -tf ^ {c ffi it tc fig * U ■£ S * 3 4 « 
« «5 ifi i: 4 5 o 
[ 0 0 8 3 ] 

$ fc , @8i;it6 - iStf •I'i'/^-yp 4 ctt, 7k ¥ 'n K « a L fz m ^ , fiA'GT- 

^§a*(±!Kiss i i:i^iss 2 <o a m & ?k ¥ 73 fa ic & m ic be n ? n x ^ x , frogA'Rj 
ft« B-e*4i*t,, iS*s 1 tits 2 <d a x ?k ¥ 73 irj fc 3g s fc e ^ ft 1 . * 
tc , as s 7-f ** k j± g t n , 7k ¥ 73 a 2 a * o s b 73 m ic 1 a m (2x1a*) « ib 

t LT, JSJSfrS lcoffi^^)SASS2c0^fr7k¥73[^fcJ;t>*fiil73[°]<D ; ?-n^PntC5X5(C 
EJ«l«ftT^5 0 Sfflfi, HistlcHfiSlcSlfftT^T, 1 7 -< V (7k¥ 

fT ) r fc tc -J 7 tf y KEWsnn^. 

[ 0 0 8 4 ] 

-7 * b -fe 71/ ) »c*8!Stiyt<i9*fflf*2x 1 * fi T* S7 ' y +f 77" tc Sh it tc IS 2* fcb ^ J: o ft m 

mmmt a. z . 

[ 0 0 8 5 ] 

WlIiL/:.):^;:^ I6~i8K/TLf;6 • ig€f Y^/^-VP 4 a, P 4 b , P 

4 c n , &»c*a-rnjff5itit>^i'-\'iB?>j# t «i**n, fro, ssacfgtntf, t if -r 
^ * - > («?EJ>j) tfiasnn^tf, sss i , s 2 o m o- 73 fr * n * n t? s 4 
•5 = 

[ 0 0 8 6 ] 
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<fc K , C C D'C^-v t -t:V^2 4 (C & T ± i£ L it fe • SS^-if-f^/S^-V^Jlgi-rS 

7? r£ tc o t 84 H£ T S „ ^•asdt*if-i'^/^* — >od-6, fe <o -f ^ IE ?U tc o i,> t t4 

, ccD-</-->*ty^2 4 (DS3tgf ©life w m c t ic m & % & <d k t£ v * mm •$ 

& % * > ? v 7 ^ - 7 ^ ;l Z % S.M -f % c t ic & -3 x -mm.-? % o -75, • M ^ -f Y 
i: * t4 , ^^-r^2o<7D§)t^^ (ilfe<t:tfi20f7t*f) lc»L, W80*-f 5y 
[ 0 0 8 7 ] 

1t £ K 14 , iiHSiajLCCDfcfe^T. ± t fc g JS © * If ■< * SB 5>J £ « ? ft tc H If "T 

•5 tc tt , iatf s i <o b * t >\< - y t s * # s 2 co a * y >v - -? tc o t , ^ n % n n n. 10 
tc m xmm* m m »j m & •« m m m t -r t\ 14* x. ^ . 0*0, ^»ffl«<Dssafts^tc^;cT^ 
aj«ti^ffi^^u?(c^tts *n^nos!tB*«i^*«ii^iffl<o5i5«^tcw*s-rsj:5fc, 
j tn j FtioRa«ffi»ca3i»cKttj''</i/x*0iiip-r5«i3ifrntf«fcv'». 

[ 0 0 8 8 ] 

a 9 t± , ± m m m m l & 1^ t m & <d * *r * be a 7- w tc m m r % tc #> <o s ft m m <o 
m 1 m * mm * % 0 v $> % . 09 c a ) (4. c c D^^-->*tyt2 4 oi^ffifi^^L 

T^5. 09 (B) (4. *raiS#ttiL*ffi^*3><;l/XBEE<D*^5>y*;SLTl^S. 

B9 ( c ) t4 , nmmm*mii?zmmni±tf5Kzn%2^$>7*7r;LT^Zo 09 

(D) 14, USlcoSftiS^tcttL, «MBI*tBL*Jg^f«/<;UX1tffi<D*-i'5>^*^ 
LT^5, 0 9 (E) 14, «MJ«t±i^;UXfl:i±fc4;a'*^l5itU/^;bXmJE*' s -^x.t)n§C 20 
fcCWfSLTg 1 <0§^if (Cll^tl^lMidf (t^gLT^S. 09 (F) ti , fB 

9 (C) (4. *Siffl^/MtBEfeJ:ffififlil!W/<;l'^tE*<4A6n« CfcCWBLT 
[ 0 0 8 9 ] 

!^JKO^rif-r^g2?iJ%«?B<j{c||ii-r5fc4i)coS 3t'»J W © m i 0>J tc is v t » *flf » a /< A- 
X*flEti, ISlfc<4:tflfl2c9§ftjg^c#LttiiLT, B ft $8 H IX ^tc *5 T 14 , llfr 
P)tt?Sf^ffltdtiLS-l±S CJtyhS*5) «fc 3 tc # *& £ ft , BftJWIfflftcft^Tli, Bt 
S © £ = > y T* 1 0 f£ t* M ffi * V -tr -y h -T 5 fc tb tc {£ j£ $ tl Z> . 30 
[ 0 0 9 0 ] 

® ft *e at « e t4 , b ft ffl rs w ^ tc ts ^ t t4 , m 1 & «fc t>* m 2 0 s )t m =? tc w l « ii l t v 
u^x*tc«ffif*ess«-&srci&oajg«ff*<««&sn, n jfe w n * tc *> t t4 , vu->* 

[ 0 0 9 1 ] 

m n m m x * m tt . sf^*?ic^LTS45^^^y^t'«$&sn5. micos^ 
«?(cWLtii, STtWH^coe^fiftii/^i/xajicom^^-r^^y (09 (b) ) cois 

Bute. ll!]@cD*ffiKtiJ^;l/Xfl:ffi##msn, B3tWlffltt'O«F7©filWfC2lHlI(0*ffif 

[ 0 0 9 2 ] 40 

* CO IS S , fS 1 coS7 , c^7 7b^t4, 1 ®g$5£TJ : 2®g(Dnnmtii'<Jl'Z.ni±.<r>{&1&2'1' 

~ y y <d ^ t\ ? ti ic & if % m 1 (Dtitsi^ v i/-y7?Ki»ii)?ti5. & 

[ 0 0 9 3 ] 

-73, ^2coS^*?tc^LTt4, B3tWW«f©«^rflim^^X«ff<0«J&*-i'5yi''© 
iSsutc 1 Brett B^KW^^X«JE^«*&^ n5o ^co^S^, m 2 OSJtJIS?*^ 5 t±, 1 

U^X^lcl^fUijns, 4 , B7teWM4 , t4Slll^^X^2 3co«McO$5 3Mt4i¥±^n 50 
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A^a&ffijn/'ciif i^fcisii;7i/-Aof-^i:LTvi/->'x^frt,fiii?n 

[ 0 0 9 4 ] 

i-x _h «o «t ^ tc . % i tsg 2 of Jtif tt»t5M8P?'f 5 yy^fn^ns 

[ 0 0 9 5 ] 

S«©*tf>f*E*J£«^Wfc5SS|*S£i0iJ(D»ftMWT*tt, S ft * 7 fc <fe 10 

o t a ag ft m is) * ± m ic to rc 5 m n w <r> m n * w- aw t- # & ^ t 3 & w ?<$ m x* & % . 

[ 0 0 9 6 ] 

HI Otis ^iS^lliaiL^fci/^T^JSO^^^^iB^J^«7Wtc||^r^fci6©K7t©J?ai 
«D^2fi3J*UiB^-rSET*S5 0 Ell 0 (A) -010 (G) ti^n^tU 19 (A) —HI 
9 (G) fcRIfllk:, C C D^^--/"tytf 2 4<013^M, ti?ilttli L*tltt 

t>* a ffi m m x m je * <=> n 5 c t (c t t s 1 os^f^icii^nst isiiw 

[ 0 0 9 7 ] 

si 2 0j © gs ft m m ic is ^ x it , m ft m m * fc u> t , « w » tti ^ ^ x « ee *j <t of a m m m 
^;i/xtEA ( iaiit)iLT«$&?n5 0 ra^s, *^jst±j/oi/x*jE{cot.>r 
® i *5 «t % 2 <d s ft « 7 tc n l « a l t m ft m n * tc '*> «^ r , 1 m g o * ffi m m ^jv x 

T It » S 1 CJtLTIi, 1 life <fc 2 HI g Otiitii^ /I/ XSEOjSC* i: {C 

, liHisos^ffltii/^i/xwjEoiSMfciiHigott^^^tisL/^/i/xajE^fii^^n, 2 

2<0§ftifl : ?{;:*tLTtt, ttffiif ttJ/Wl/X «JE<E> ffl Z£ fc, lBgO^Mffla^/l-XttJE 30 

co b m fc i iHi/£tt*fflfRa-'</Px*ff^«iesn« 0 

[ 0 0 9 8 ] 

, i meoa^fsstH^yi/xm/icD^i^^^sy^fcfeit-s^ 1 ©iitiii: 

, 2 ® g <D ^ ^ IS tfj X « II <D 1* ,^ 2 ^ ~ > ^ fc 3 ^ 1 Ttif cDlillSfiff 
l^ttlJnSo & *5 , IS ft #! M tfi (i , V l/i/*X?Otf ©g^tff ihSnt^SOT', C 

n5fflcr4:tc2iHi-roR*a«nfc«iBf«f4, v u-yx^T-iDSsn^o m 2 
*^ 5 »i , 1 m g *> * t>* 2 m g © « $r m m x m ee <d m c" t ic 1 ig/£tj-«it&?ns«ffif»t 
di^yi/xm > /±co«^^^~v^tctett^^2«§ftsg?o^^«^ffi^K^ai?n^o c 
n^fflirtic 1 0f o^^tiiJn/iiiSfKi, v u x * t in « * n % . 40 

[ 0 0 9 9 ] 

JX ± itt L Tc J: r> %: m 2 <D IS ft M ffl) T? It , aftWiafc*s^T«^fOR*ffiL*«aiHj» 
OStot. SftW«*©£«»cfrfc3tt^f*©1t«;&W-«!|-r* c i:A^ojtii:^:-5.o 
[ q 1 oo] 

^{C. C C D^^-yiry^2 4fCfe^T, ±a!bfcfe-.€S ; e-»f'r^^^->lCfett^ 
^cD^m^rW-fSfcco, ■T**3%fecO ; &-9 f -r^6B?'J*^'l'-\'iE5<J^M-r-5fe • ^ +f 
^*'^->P4 a, P4 b. P4 c<0 ; etl ; tfn{i:ol,>T, S,JSS 1 tUS 2 <DWife& 
U ft B# m <T> M ffll T , OS -y^KlBflgSliJfflLTW^WJC^JOSASfciiXOItffi 
«JgcOS¥*ffl(COl/>Tt«B^-r^ 0 ^*J, CCT'tt, fir tc , 3fflffi«)(OSiai--^'X^?r4t07 0 
□ yi/7y77 + f ><OC C D-T^-y"t>t (£iiiiS?8SttiLCCD/PS-CCD) fc 50 
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[0101] 

m 1 1 « , m 6 L fc fe • Wtf^^^-yP 4 aKO^TOtaiiOSl #y % 
[0102] 

0 6 fC 7h L Tc &(D^ ■< -Y EM & o T R . G, BO§Ii'(f^If) 7j< ¥ 7? ft 

&J:tf£iE£A(Cft^T2%7C7hU*;K:Kfce9iJ2nT\ » ft 35 * 4ft fig L T (,> -5 . C ft 
6 ■ JR it , AW)t«r*<D^Jitci5i;fc«fflf«om^«WK:X»L/T«8lTS. 

[0103] 10 

* it. mmwzbicztizmfflmmicttfctzm®.* ( * m r* it 1 ^ >y h -tr n> m tc k> 
3*) <Dmw.uzs' mwinm digiti) v* i-v«3ttLftvufxji cm 

ICCD, m m. $£ i£ 95 ) SH ?ij $ ft T V> 3 o £ 5 «C , V Is is X 2 £ & M M £ <D FS IZ It M lii 
y-hROGA^ftLTt,>5 0 £ 7c * ^ - >v )\> <D m W ffi # fC (i ^ + * A- X h >y 7 L C 
S #12 It 6 ft T !/•> -5 o 
[0104] 

X ^ ICl^S L T > 0 <£> £ £ 73 Ip] {c 52 ft f 3 H b :>* X * (;)<¥C C D, 7k ¥ fto 3M SB ) *M 7 
4 y ft 89 it e. ft T 1^5 o H U S> X * <D It 3M 5fe fll 3£ 35 fc i± , ft £ fL l£ 7 a - f -r V ^ x f 7 

[0105] 

BtKBTa^tS 1 »BOlEi3S«ST*sm 1 tf « f& ( fll 1 t§ S K v 1 X * SE 1ft * 4S ) 

vd> 1 ^Atfif ffl^HiTa^ts 2ig©fistista&5S2tifi ( m 2 ts fi K u 
->* X * % Hi IB 4$ ) v cd 2 ti » W ^ il IS «c «t" ^ Jo t 7k ¥ 77 [61 }I a -T ^ <t ^ ic E B ^ ft 

[0106] 

£7c, S?Hb»«§«r*toS3BSOK^«8iT-^5ia**V^ (£t*Sfc«:-j&«tt) f« 
ST5S3fi«S (S3fflIgUyx^I»ii) VO 3 Wa&HJRfRttffcfc^T* 

ft t t> 5 o f lt, ^ > ±<on®i&mmLxmw]2 & ? icr* -o -c^ z o 

[0107] 

3: Tc , £2ffl*ffiV<D2*J«fctf£3tll««V<I>3tt» 3*j£"rSiiIilStcl»tt-r«Hiay-h 
R0G±Cfcfrfr5J:a(i:4?nt^5„ Tc i: * tf , aBUCSLt, V U X * *5 «t 

tfiffiy- h ro G±icfc^r, agEj±aH*fcj**s-r*9-i'>'om 1 nifivo 1 it, 

ES SB IS It 6 ft T 43 <7 , C<D[HiaRfC^[p]-rs<kdti:, 1 fit IVO 1 «04> 

± 7a [fi] {C ft gff 19 tt 6 ft T £ o * Tc , &BWmiCftfc-tZ>^'<>CDm2mnMV<I>2lt 

. m fp t 7? id] tc a en & m » e> ft » c co o ^ «■ is -r s ± ®j tc it ca gi? *■« s it ?> ft t *j k> . a 

[0108] 

s re , tesmmictifc-? % ><om 3 mmmv q 3 it. mmtt s 1 o h m ? >v — y 
s w s 2©ii^;i/-y ( w t m m m m 2 <d m m ? tv - 7 1 1 ^ ^ ) fcw*s-r*S3ta* 

ffiv o 3 B — jft ) i:{c5tite.ftT*><3, j e-ft J Fftffijik:/<;i/X*9iinT*fr*«fc 

[0 1 0 9] 

C02lgiBE{C^ttt)ft7c^3tB««iV4>3A, V O 3 B<Of tlf nii> E|Ej3±7?[Sj:fccfca : 
T75-(D)c7)'>^:<i:t— 7 3 -{cagP^iatt5.ft.s CcDflgpo^lteft^fiiS^^jas 1 35 S v 
{i^JSS2cr>SS:^{c^]S-r§«td{c4ifiit$ftT</^o 7c t tL fcf x JS fc ft to €> t° , bq 50 
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±T7?ip]T'&5Sit73isitc 3 m m fa iz n a, * <o w aut . "0*±77(n)tc^:ttc,nrcCi0i5 

, " 0 4" T 7? |q| tC ft It 6 ft It ih » " fC *t J£ L , C £D a g|5 CD - OS # # R ffi y - h R O G IC & 
ttt5i?K«SsKSnt^5 («lfc£ftT^*) . 
[01 10] 

L/iA^T, £ 3 ffl W ffi V <» 3 »C R ffi /< /I/ X * 01 JfrQ L « 'St ffi Y - h R O G O U 7 
Sr-B^WfclfcOI&t, Wi6-rSiii**i:*S[SftTV>S«?Br*V U ->* X * K IE & + 5 C fc *t 
oj fig T* £> £> <, IBAT, ^3SliV(D 3(J, !g S 1, S2(0 ; eft ; eft(CMfS-r^<fcd{C 
, ^3tB«<lV(D3A, V<D 3 B02S«lC»lt^nT^50T\ l3filiVd)3 A, 10 
V03Bfc»LT&ft*cSBai/</bX*mftn-r*C4:#-e#*o l/ft#oT, *7-7-f* 

* co be ?ij ^ ^ -< SB ?"J i: L ft g * T S « Bf Pe3 * g * 5 C *C T # 5 . S m B# H <D S S tt » 
^^ft«>** : ?->+y*73^*fiJffl-rfttf«fc<, S5£*Rlg 94 + 

[01 1 1 ] 

£ ft > 2I^MtC^lt^ftfc^3tgtt^V<l)3A, VO 3 BlcWLTMHi/^l'X^ttllcg] 

in L fc * # fc t± , ffl«<ottltiL7?fcnJ|i;*ca:4o[)i?x /-v;Pt-KilTSlt5ci: 
Pi ftl T* & 3 o o 3; 0 , Hi l fc tts L ft « 41 ffi m fc J: ft a , * v - 7 ^ ;U * <0 SB 91 * 1 4 
tEW fc L £ iT'-> y^SS V E^rHia-r-SthfcJc, y-T;K-Kh S V E^t 
— K<D«J§^.fCj*f£;-r5Ci:^T*^5 0 20 
[ 0 l l 2 ] 

* ft , J4jtS!mL^5I^i:Lfc:^HIgRai7jieffl^^^c03»gcD«fii (S3ffifiVD 

»a©ftigjis*«fc»»s-r3*ft^ r ft©iEai/oux<De»aa^«tf^u< & 3 0 c © is 

S ^ oj fig t * 5 o 
[ 0 l 13] 

II 2 It. i6t^L/ife • .^fi^f -f^/^-yP 4 a (CO^tOMIil<OS 2 

itBT'SS, H fg SB V Is V X 2 , Kffly-hROG, fc<t tff t h 7 7" L C 

S K It 6 ft T ^ § j£ fi , mi 1 CSL/iS 1 MtftltS. $ ft , IlffitiV«l£ 30 

j:a ; m2tg«@v<D2co^jit ) , 01 i t m l urn i m t nm-r & * 

[01 14] 

src, m 3 tsm^v o 3 it, mmmrn \ (omm? >u-7icttfo-t %m 3 mnrnv <i> 3 a £ 
m mm m 2 <om^9 ^ — 7 e *t *s -r 3 mi 3 t s m is v o 3 b ^ tc # it £ ft t & , ^ ft ^ ft 

}4 jfc 1C /I/ X 91 An T* * 3 <fc 5 {C a o T V 5 o * fc , C <D 2 & »c {C # It 6 ft fc S 3 ffi « H 
V«D 3 A, V4) 3 B <D * ft ? ft It , Hf±73|plfcJ:a ; T73lS]cr)^*< fcfc — 7jKi!S«!tfR 
It 5 ft , C£0 ( fig|3cDKtt?.ft^fiiB7b , !^JSS US^IiiSS 2 0SS^i;Wj£t5J;5 
tC ^fig ^ ft T t/^ 5 „ Cft^cD^fJ, SI I iCiLftg 1 itttltS. 
[0115] 

gSlflflJ£g#-5<Df;J:,|g3ffitt1&VcD3A. V O 3 BOfl^t^SS 1 , S 2 <D £ 40 

cOjTtJSBg^T-S^o f^fe*., !S5S(Cj6)^?)-r. 0cO±T77ftT&5SH7?fafC3iIjfRM 

^/cR^4'coi®»^i. 0 ^ - t 7? ft k si it s ft re a gp •■ t^jsu c<ocifflo-ffl«-*»» 
tuy-hROGicattt5j;a(Lii^nTv>5 (»«i*ftT^s) . ?lt, ccoii 

77ft(c 3I)Rj£A<£XA,tpOBX«l»< ±X (DMmit. "04>±7?ft{ci2&t6fttc£bg|5" 
KWJEJU C©dia5<D-aP»5&^«!ttiy-hROGtC»tt|-rS«fc'5K:«J«*ftT^S (SSe 
^ ft T !/■> S ) o 
[01 16] 

LfctfoT, ^ 1 m t m « m 3 s « m v cd 3 % tb ;i/ x * m to l tt m & , iwy- 

h ROGO^iJ7*-l^«K«»)S!Et, ttlS-f5®*fc:*fll£ftTV'>S*ffi*VU-;?X* 
CSiMtSCttfSJlTfe^o $ fc, Sg 1 fl« * »C , ^3fflliV(l) 3li, !Sg S 1, 50 
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s 2©f nfnicMiStiJ;^:^ n 3 tiflffi v o 3 a, v <d 3 b <d 2 3kffiicftt,f e, tir 
^%><DX', ^3ffiflV(P3 A, 3 BicWLtttui;itil^;i'X^ai4at5c 

£ si m. ifiij Si k -r * c t # r- # § „ 

[01 17] 

S ft , ^ 1 M i: |3I «l tc . 2 3K«l:#tf5ntea3ffiliV*3 A, V <D 3 B CJt L Tiffi 
X «r ifi »c 91 ftp L fc » ^ U: ti , If <OiHi L^^^IUC^^Ot-, /-7;K-Ki: 
i:fcpIi-?$5o o £ *? . 01 2 L/cS 2 iotitiigic <t -3 t t < 
ft ^ — 7 4 2 <DUW*^4 k. \^rzt£.*-Q i/ * v Z -ft&S V E^^Sl-rsirtfetc 

, y - V ;U — K t S V E * - KOfflf jltCJtJStSi: i^tts. 
[01 18] 

£ ft . H 1 tBJ PI m tc , 3Jig<D«^^W^iii^fSi|lc4 J {cfc^T7j< I F73^{c5iffiLfc^3a 

i: l ft <o T- , *<EEi><rt';*<o{affixua<*^L, v i/ ->* x * © ft </> * ft m <d m ± * $5 at 
a&^oatStfni&gfcfts. 

[0119] 

Ull 3 It , ia7tC^L/cfe-!S)g ; e-tf'<^/^->P4b(COV^TcOttffi^jgcO — PJ^:^ 

•r m t & 6 0 ® m ib ?k v u ->* x * , tmy- frog, fe^tff t^^x h c s 
a s n r ^ s ^ t± , 01 1 « J; # 0 1 2 tc ^ l it h <d t n m -r % . $ ft > s 1 ffl m 1® 

V<t>lfc«fctf£2ffl««V<l>20lflifiti, Ell 1 fcitfi 1 2(C^L/ifeOtKit§„ 
[0 1 2 0] 

$ ft % ^3il®V<D 3«, RtfJ3fciKi©iIiJRyyl'-:/te#j£;*-*S3ffl*«v<l>3Ai: 
Bia^iK20BiJI5y^-rfc:»*£:-*-sa33|S«ffiv<i> 3 B i; fc # <=> ft T 9 ^ ^ ft ^ ft 

ffl 3z {C A ;U X 5: EP iP T* f? 5 <fc 3 (C ft •=> T l/> 5 „ * ft * C <D 2 ^ |ft (c # It P> ft ft g! 3 ffi « m 
V <t> 3 A. V$ 3 BO? tif ni±, m4«±77lqlfc«fcO*T73(6]0'>ft< t S> - 7? i£b gl? # IS 

it s n » coflsoswensffiitfass 1 ^s^aifis 2©sisicjttist5j;o 

KIKSnTl^. Ctl^Ali, mi 1 *5 ± U'i 1 2 IC ^ L fc t £D i: ftl t 5 „ 
[0121] 

mi l*5j;t>'mi2(C^Lrc:tcDi:Sft^£Oti. g3fflllVd>3 A, V<D3BcDdlg|5£: 
SSS 1. S 2 ©SRSi:<03*JSMffi-e&5 o -f ft ft , - 7a © SI ffl 3K »S (BT-tt R til % 
ttl) ©2 X 2IK(Di'*^-7'(CjltfSt5S3tilIV(I) 3 Ali, IS 7* ¥ 7j ft 

fdWS-rszHiJRo^ft^ftfco^T, sp- 7k¥{«zBfcT, m4'±73fS]43«fcu ; T7a[S]o 
S5 ia ic a «t & m n h ft t *j o , c © a g& © - as «■ # ^ m y - h r o Gicgttsj; 5 jc m 

[0122] 

C ft fc *t L T , ftil 73 O M tiJ ^ (ITiiiillf 12) ©2 X 2 liO 7"IC ?f )S t 5 

S3flflVd)3 B(i, ES^Sffl©*¥73lqJK«S^*2iliJli©*ft^ftK:o^T, & 

IB) — 7k ¥ fit B fc T , ± fflj © 2 iB « fi m f T 7j ft tc ih ffi 18 5 ft , * ft T fflfJ © 2 B ^ « m 

4>±7jft(C£bg|5#Stt<=>ftT*5tK &£]£&© — 8»tfRUiy- h R O CK««lt« i ?K 

t» bJc ^ ftr (sajnti,^) o 

[0 1 2 3] 

L ft tfr> T , mi 1 33 <fc m 1 2 fc jjs L ft fe © i: (S) ^ s ^ 3 ffi fii V O 3 tC If tH 7^ /I/ X 
%ETftPLft«^, ittiy-hROGOAiJZ^-^WicffiOl^t, ^tfC"r-g.i®*(i:*a^ 

nt^siigr^v u^'x^tcK^ts c ttf pj^T'^§, s ft , mi i *s «t r>" m i 2 tc ^ 

LfttcDi:[S)ti{c. m 3 *§m*SV <J> 3 It , ISS 1, S 2Cf tlfmcWlStSJ:^!;, 
S3ffliiVU)3 A, V03 BC2f StlC^tt^nT^SOf , ^3tHiV03 A, V 
O 3 B fC W L T Sfe iC M tti 7^ ;l/ X ^ 01 tU T Z> C t T* t . — 7 4 )\/ $ <D * ■< 

SH ?'J t L ft ^ ST , Sft^^^ffi?iJcD|^^Lft2 x 20it)SLf (5iri(cllilf^4S 
$ ft , S5S5:nJES]91lct5C t^T'lSCf, ^* -Y ^ 5 -y 7 u v ->* 
ffi A * * M fC ^ T W MS K SP r 5 C 7b"( T # S . 
[0124]' 
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£ ft . 0 1 1 ISitfB 1 EfcSLfetOfcBaiK, 2 & ffi tC # tt <=. ft ft S 3 fg W. M V O 3 
A. V <D 3 B tC it L X ffi ft /< /I/ X 5r ft ii tC Efl io L ft m & tc (i , i§^<DKftL73fc|3|i;tC& 
5 /-7;Vt-KkLTSfflt5Ci:t5riT'$3. OJ!), Si 3 tC ^ L ft « & 

(SKCtotfe, *7-7^;bi'iOSM*'«-i'tE?Jfc L ft I $ f -> + -y * 73 S S v E^r 
USt-TSfcfcfctc, - Ki: S V E t - KOWt iilcWJSt 5 C i:)b'T'?5. 

[0125] 

g ft , Bii lfeiifn 2^c^Lfttoi:(Bi«{c, 3«g © « m zmwmmmm'picis^ 

X 7K ¥ 73 ft tc iS & L ft « jfi 4: L ft <D T , SgS^/MOttffiXl/tfa^L-, Vl/->'X^O 

[0126] 10 

0 1 4 t± , 0 8 tc Tjk L ft • if -f ^7 ^ - > P 4 c tC O ^ T O « ffi ffi Si CO — #J % ^ 
tITJS, 01 l~0 13tC;^LftfccT)fcg&5<7}ti, S 3fflti V d) 3 A, V $ 3 B 
CQ A ffi fc Jg S 1, S 2 <D&mmt<DPIfoM&X&?>o S5fifC«Jto5-r2xi 
®^cO^^-7 s tcWjS-ri>^3ffi««iV<D3A, V <D 3 B (i , IS 3 "T -5 ffi <D 7j< ¥ 73 fa tC Fg 
&-f3 2ilf?icD^ft^fttC-O^T, & |B] - 7k ¥ tit B tc T . 0^±73ft£ftl;i:T73|p]CD{5Jft 

- 7? tC A ffi ftf gg It £ ft T J3 »J , C <D A 0(5 © — ffi # M ft Y - h R O G tC & M f S «fc 9 fc 

[0127] 

fit, I^ffi&iK 1 O 2 x l if<Dy;l/-yicWe:»t5^3iliVcj 3 AcDflgi5£D77[p] 

tmm&tii 2 <o 2 x i B*<o^;i/— yfc«fs-r-5»3*a««v<i> 3 b © a ffi © 73 ft fc # 7j< 20 

¥73fttC3S:§:tcEB;*ftTV>3o ChlCjstLT> S ii 73 ft fc ti , |r| — CD[S]£tC@EB2ftT 
1^5. OiD, ra-«fiO*¥75riPl2iiill5*!S«*«{ffiLTfiia73lfllJcM.fti:fr. ^«7K 

¥73 (6] 2 H Hi £> & 5 Mitt?y l± , ^T±73fpJC0flffis $ftti£TT73ftcDftffifc:&3<i:? 
tc 8BB 5 ft T ^ & „ 
[0128] 

COi^tiiatfe^Tt.. 0 1 l~0 13tC;*LftfccDfc|Bl4$tC, ^3ffitlV<t> 

3 tc SS tH /Wb X * 91 An L ft *§ , iffif-hROGOM'JT^-l^WlclXOit, *f & f 

zwmicwmznx^5nffi%vui/7>?t,cmm-?zc£tfBimT&z>o & ft * 01 1 ~ 

01 3 iCfjk L fc <D t mmiC , S3ffltlVct 3(i, !S Jg S 1, S 2 Oftlf tlKWJSt 

5 <fc 3 tC , S3fflllV(I) 3 A, V<D3Bc7)2^^tC53-tt?.ftTl/^cOT, 3 f§ 8i V 30 
O 3 A, VO 3 B left LXl&iLlCMBi^Jl Ts^mhU-? % £ fc ft X % , — 7-r7l'^<OE 

W £ 5> y -tf y <r> * 4 -V BE 5U fc L ft £ £ T- , ^ © ^ 4 E $U © BS & L ft 2 x 1 coiOIL 

* ffl c* tc m m m rs * a * ^ c t w x a % = $ ft , » js bj s $ >j si tc -r 5 c fc * s -e t § <o 

X. ? 4 ± = -y ^ u > 'J ffi * ^ ^ ft ft { C ^ -a- t 5J ^ M W ■? 5 C fc & X Z 2> □ 
[0 1 2 9] 

£ft> 01 1-01 3 tC ^ L ft O fc |B| £ fc , 2?S»E»C»^6ftftS3*a*8SV<I>3A. 
V<P3 B fC ^ L T m Hi >\s X % ft ii tC 01 tQ L ft If ^ tC « , ii#cD|j|tHL73fc[RlU K % 5 (O 
T? , /-v;l/^-Kt LtffiffltSil tfepfffiffeS. o^f?, 01 4tc^Lft*^«iS 

ic J: o t t > * ^ - ^ -f ;i/ ^ coBEyj^^-r -vbb^j fc Lf;i Jt'->t7?sas v e zmm 

-r^fcfcttc, /--7;l/€-Kl: S V E€-Fco^i^lcJt{£>t5ci:^ftS. 40 
[0 1 3 0] 

^ft> 01 i~0i3ic^LftfccDfcip]tiHc, 3 ei (Dmm^m^immMiS.fpicis^x ?i< 

¥ 73 fa tc }I ffi L ft W jg fc L ft CD T- , # 15 7^7U X O fg X U ^ W ^ L , VbS>X*Ott» 

^m^ao(fij±^iES^^o%#^5jftgfc^:5„ 

[0131] 

j-x ± st m l ft * o tc , 01 4 tc u ft & o tz m. m m % m t -r § c fc t* , * ^ - 7 > 

;l/^OE?iJ^r^-f'-\'gH?iJfcLft^^T:>+-y^73iCS V E % m%LX % 2> <D X . S V E 
K-?©#«fi©«T*«'hKJcffl*fctf5£'i'-*-S -y ^ U > ->* O ffi 7^; ^ ^ oj S tc L ft 0 , 

- F fc S V E^e - F(DW®x.%iZ<D®m*nm?5 C fc T* # S o 
[0132] 50 
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a? tc % m ft m m as 2 7^*^i:-r3Bft5aa?6<D*- , f'i'*5aa, -r&frs^-f-f^Bftfr 

sft<£>f4Bffiff<os£«tcot^T, 0 1 5*#iLTSflt5. 

[0133] 

01 5(±, ®«±<0a*Offi«**-rffi«3R (x, y) %*LT^4. T * *> 5 , B ft £> 
£ T ift £ (0, 0) 4: L , B ft © £ ± S$ £ (xmax, ymax) tt5, 0 f tc □ T S 

, fiT*OBi60*4:» (0. 5, 0. 5) t? fc 0 . £ ± <D 0 #K 

(f <£> & S It (xmax-0. 5, ymax-0. 5) T £> 3 „ I: fc , U T <0 3tt tC *5 V 

T > □^«SnT^**B*»C«bTfft*i^«i«K:¥iii*-rnfeiB«-r-^ (0 10 

mztizGL'MonmT*-*) * m m -r s m & & § *k rcttm. £ t <d a in tc *t it 
Kttfc^BjR^ttf&ffitf-rnfcffla-^-^oMtt (i. i) t-&s 0 

[0134] 

* tc » a ft 5a ii a? 2 7 * * & t -r § a ft 5a a % <o x * if -r >? sa 9 0 « s tc o ^ t sk -r 5 
0 f*f ^faiii, » ft au <d 5a a tc «t o r t# s n tc & • as js * * -r * a ft a* & js ■ ft 
«:*fiK-rs»fiiB«sja«ia, & £ u\ fe-jg^if^^BftfciWMftfcffl^Ttti*!® 
ft r , c, B^iistsiiifiBiftifrefta, 

[0135] 

0 1 6 i± , -r * -»f * 5a a * ± tc m fT -r *> a ft 5a a as 2 7 © - m fig m * * u t ^3 „ 01 
6 tc ^ -r a ft 5a a bp 2 7 © m a m tc 43 ^ t , m ft ^ s © & • m * if ^ a ft, & • at 20 
a -9 s -r * a ft <d & * if * e jy % ^ -r a * if -< 1 /< * - >it , & j; y\ 
^*H«©»fi*if^*E?j*^-rs5fi ; eif-f'* mt , a js b ft * fig «p 1 8 1 

<fc ¥ fe B ft * fig SB 1 8 2 ~ 1 8 4 tC {£ *g £ tl 3 <, 
[0136] 

* 43 , KT, EffcW*) fe • ,M ^ ^f ^ B ft ti . 06~l8tf)6 • i 
fitf -f^/^-y P 4 a, P4b, P4 ct$5i:t5. t4b^, IIOfitt3gfi 
RGOo^O^f n^(Ofet'£D, SlStiS 1 , S 2©?^0-ST'$oT, 2? £ tc , 

jg fc jfij *3 e> ~r fe tc a a -r n wr , z n <b it ^ ^ -v ss m tt tt l x ^ 5 „ /£ l , w t tc m 

fe • A a * if * B ft tc ffl -r * c i: t 51 T- £ 5 . 30 
[0137] 

0 1 7 « , mil IS B ft £ l& ffi 1 8 1 <D - 4ft fig 0>J ^ t T S o » ig B ft £ fiSc gP 1 8 1 It , 0* 

s&snafe •aR«t-if-i'^B«fcj*LTii*ii«^»aaa**SL, t#e.n5$iiaBft^^ 

fe B ft £ fig 1 8 2-1 8 4 lC{*f&? % 0 
[0 1 3 8] 

¥&Bft£j£g|$i 8 2 tt , mt^ S tiSfe • ^St-lf-Y *Bft*J itfSMS^I^r ffi * 
llR^tStSo #&Bft^fi)cg|5l 8 3tt, «*e«tlSfe-«fi ; &1f-ri'iH«*5«ttf» 
SBft^ffl^Tta^BftG^^^-rSo #feBft^fi3tgl5l 8 4li ( «ISftl5 6 • ISt 
^f f B ft 43 cfc a* ® m m ft ffl ^ T fcB ^3 B ft B £ £ fig t % . 
[0139] 40 

01 7 tc ^ -r w s b ft * fig as i 8 i <d m fig p (c r , fe • m m * if * a ft , & * if 

^ ^ - vif «R , is&zfmm^if'tt^t'-^mmit. m s i 9 1 ~ 1 9 3(c«i?n 

5 o 

[0 1 4 0] 

at je as 1 9 1 it , fe-®s ; &- t f-i'^BfttcwbTRfig»«i^5aa^sgL, inn^sii 

EWtSRS^Offi^llR' ^jg@g§l 9 4 (C ftt ft -T § . «^SI3 1 9 2 ti , fe • * * "If 

^^iiicWLTG«»«^iai^ffiu, ^fe,n5&Blg^c^'rsGfig^^•(o»sfiIG• % 

* W H 1 9 5ia*»tS 0 «l ^ 95 1 9 3ti, fe-iSa^-^'^^BfttcWLTBfig^JS^Sa 

a * u , »6n**H3RtcJ*-r«Bfig»o*^ffiB' ^^gt§i9 6tcfit^-ra 0 

[0141] 50 
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m m g§ i 9 4ii, mmm 1 9 ifr&«8«ft5ssiR' k , fe^vvxitk r%s» 

L » ^ <D » £ fa » g§ 1 9 7 K tt} *J "T 3 0 SI W 3§ 1 95tt, HI £ & 1 9 2 A^«*S?ns)| 
i£ « G ' K , 6^7>X«S!kG$*SU ^ O « £ fa K §§ 1 9 7 (C ttl *J "T 3 o fft » §§ 1 
9 6 11, 9 3fr5«^^511^f B' IC , fe/^>XffiSkB***L, ^ <D 

ft % 00 » §§ 1 9 7CCttJ^j-r^ 0 
[0142] 

fa g t§ 1 9 7 ti x ISSgll 944>5A*Jn5iR' • k R\ $ 8 83 1 9 5fr5A*Sn 
3 *| C ' • kC, *5 «fc IS g §§ 1 96A^A*Sn5«B' • k B *iDS I, ^ <D fO £ B 

[0143] 10 

CCT'x fe/^^XMkR, kC, k Btt, f»8S?tlTt^iT*t), ft £: * t£ , 
kR = 0. 3. kG = 0. 6, kB = 0. lt-$5„ & *5 , fi/^yXftSkR, kG, 

k b co fi t± , a * m ic it w m m m m t l t m & ^ it ic t§ m # & a fit * m m -r -5 c t # t* # 

ntfcfc^„ L ft A ? -a T , ft£*t;f, kR = kG=kBiUUl\ 
[0144] 

mttffiL, mztizm&w<$ntm&mm±i$. & 1 8 2-1 8 4K«i&ts 0 

[0145] 

0 1 8tt, R ffl <0 « /£ gP 1 9 ltfffifflt5R*»fflOlK7^^I^O-ifeJ;[fBffl 

O #t 5£ gp 1 9 3tff ffiti Bi^fflOiH7-f ^HiS©- #1 T* & 3 „ * ft , 01 9 It > 20 

cfflcDtti^gpi 9 i &mm? ?> g tftftmmmy * )i * m%i<D — its?, cn^ssa 

[0146] 

B20^B2 2lt, *nfh«g«l 9 1, 192, 1 9 3 ffl^S&tf RSid L U T 
<O-«^/Tt0T'$5o 0 2 0 f± , IfiS 1 <D Ml : M <F> mtmm b t . S 2 nm&<Ott 

a S:^ L T fe *) , ffi $4 t± A W it <T) & JS , tK M t± B * fit «: ^ "T . n El (c *j ^ T , 
gOilg S 2 1±, ISacifiS 1 EJtLT4i<0«S*SLT^«. 
[0147] 

m m gP 1 9 1 i'ffa^flSftl-ptt. i2 OOtttftibiC^ti^^SfttT-Ut^n/c: 
MS 1 cDMfr<=>gttj£*lft|g 1 ©FSi:, mm(Onit&m. a tc^f <fc 5 ft «P ft T iM £ S 30 
tlftltS 2©If ?ffl^tlttl?n/cl2 0ffittfll0l?nt^5o LftA'ct, 1 
<D jffi £ til 2 <D M <D Si (2 % 02 lco#14ft^ctC^-r<fc^{C, ISS 1 t«SS2fll«tttf 
^S?ti/c#tt?:tt5c i; fc ft 3 „ 

[0148] 

CO^S^nfctftflS c It, fg i$ jg £ iS5 « JS fc fc> ft 3 /£ *~ -Y ^ = y f U > 5? <£> «r '14 t 
ft 3 , 0 2 1 (c^tJ;9lc!frft^J:ftoTl>3©f, SS^ttfli c OiM#ttftS%ffl 
^ 5 c J: ic J; 0 , 7t^';^7 T ^^tt^«^-r?. t fc^{c-ri lo S^^icti, 02 2tSt J; 
3 (C , <DStS2©S©?0 5:, H2l0Sfift1ttttftc<Da»f#ttftttdfc:3ifflLTl|s 

M £ fill" t4fc^, ^iSSSfittHRLUTti. 0 2 2 cO i£ ^ 'It ft ^ d 

«r;I/7 ^77 7 , f-7;HkL/';t©-pS5 0 40 
[0149] 

12 3«, * & n fa* £ fig gp i 8 2 <Dmmm*7n-rmT' $> z o m h £ a gp 1 8 21:^^ 
ti . Mi p a i gp 2 0 1 i» & s n 5 . m & m m it , it * w ta a? 2 0 2 . fc<tu"s»S2 0 3 c 

[0150] 

m m gp 2 0 1 it . e • m m * *f -< t m m \c m m m m * ss l , i^s^toii^Ri^ 

OiB*fii*W-rSR««iil**]t*ffi3¥tti»2 0 2 tct£j^-r-5o J:t^fB»ttigP2 0 2 it , 
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W §§ 2 0 3 *C « s& -r -5 o 

[0151] 

IS « §§ 2 0 3 *4 , ff&S1*<o&ia%0i£3Rfil£> *tJS-r«3aSJ*¥«:**L. ^ <0 » ® 

mm ft z thtiM mr z o 

[0152] 

* *s , ¥ a ft £ j& ffi 1 8 3. i 8 4 comf&m&mmT & *_© t , foRwiitsts. 

[0153] 

C <0 f& & *4 , ^fcHiSLfci/^-ty ICtJtiSJtiTi/^. 
[0154] 

02 5«. ± sa m m & a? ffi 2 7 © w eg m *c <t % -r * *r ■< * m m <r> ¥ m * as -r 7 □ - ^ - 
h t- 5 o 

[0155] 

K i® ft £ j£ ffi 1 8 1*4, fe-!Bja*-»f-i'4'li«fc:»Jgia«*JS!E«ta*J6-rscfcteJ:^ 
TJfKBff^ML, # & Si ft £ <£ SB 1 8 2-1 8 4 (CfftSgt^ ( S 2 1 1) „ 
[0156] 

y ^ X Bfc * ffi 1 9 8Ktyi'X»£fill)!i«»7 2n5fc, ¥ fe S f«! £ /£ ffi 1 8 2-1 8 4 

*4 , m *& $ n tc & • a * -y -< * ss «t t? © jk m m * m ^ . *ti*i\intim»R . c , 

B ^£fi5fr § ( S 2 12) o 
[0157] 

i2 6tt, n&mm±f&ffi i 8 i©ffjKBfgi£^&so¥fli;&^-r:7n--?-*-hT*&<s 

o 

[0158] 

it/tan 9 i~i 93 *4 , &-mig^^^?miMi<D±x(Dmm%'&.BmmkLrcfr : gfr%: 
*u je -r * (S22 i) o * l t , £x<Dmm&&Effi$kkLT^%:^kW%.Lrzm-&, m 

S»l 9 1-1 9 3 *4 , 6-«^**f^*iB«©;£T©iffliRfr&fc±<01iJR*-C» M 3? 1 
HJR-roaSiiiBtCSIlSfS (S 2 2 1 - No, S 2 2 2) „ 
[0159] 

* ^ ffi 1 9 i (4 , & - mm*-*-* tmmicMi^T RfoftrnTzmmzm-r c tic* o * as 

ffiURtcWtS-rSflUSfflR' £ #1 L , **§§1 9 4 *C f£ IT 3 (S 2 2 3) „ « £ ffi 1 9 

2 (4, & • mm^^ ^ ? wmictt g fcttrnfemmzm-? c. t ic £ k> . &gnmictti& 

* % m m c ' * m m l , at » s§ 1 9 4tc«f&t5. « ffi 1 9 3 *4 , a • 0 se * +f -c * 
@f§{c^LTB^«-Ji«5aa^sg-rci:(cj;0s assi*{c*ft6-rs«^fiB' * #i ^ l 

[0 1 6 0] 

S ff g§ 1 9 4 (4 , 9 1^6«t&SHft«SfflR' Kfe^7VX«ak R*StIL 

, * © « * ftp » S 1 97tCtB^-T^ 0 St » §§ 1 9 5*4, tit £ ffi 1 9 2 6 «l6?nft«!£ 
fl G ' (Cfi^fyXliSk G^SIL, ^«D«^ftn^§§19 7*Cti}^-rS (S 2 2 4) „ 
38 S? 88 1 9 6 *4 , m £ ffi 1 9 3 *>> <=> fft fg S n fc ftt 3£ ffi B ' I: fe/^ 7 XlS k B ?:SSI L 
, ^ <D « £ fto It t§ 1 9 7 *C tii *J "T 3 0 ftoWfil 9 7*4, §§ 1 94fr6A*Jtift|R 

' • kR, mW%s 1 95*>5A*2nftaG' • kG, £> 4: D* IS S t§ 1 96frbAft?tl 

fc m b • • k B^rfta»L, *<oft*aa®*fc*f*K-rs»iSiSffiffi«oia3Rffi ( w * ^ m 
ffi ) tt§. 

[0161] 

m 5£ ffi 1 9 1-1 93 *4, X t 1 y X S 2 2 1 (C I •) , £T©ffifPt^aailffi£:L/ci:¥iJ/£ 
L8x5Jt?, Xf7^S 2 2 1 - 2 2 4 (OJai^iDIto * *S , Xr'^S 2 2 1 - 

2 2 4 co a ii *c <t -a t £ fig £ n fc m m m m m m it s x £ ffi 1 9 8 ctt^^ni. 

[0162] 

«l 5£ ffi 1 9 1-1 9 3Ci!)iTOlJR*aiI«iLfti:W^Sn«a (S 2 2 1-Y 
es) , / ^ X ISfc £ ffi 1 9 8*4, ftQ W §§ 1 9 7 * 5 n « ^ffiifSlc y ^ XliS 
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S 2 2 5 ) o 

[0163] 

m 2 7 it s m $5 1 9 lORS^ffisiaaof «*st7n-f + -hf*5„ «t je 1 

9 1 (i, fe t If * >< * - > 1f IS *5 <fc XS & IS €■ If -C * - > 'If IS * # ?.a -T 3 C <fc K> 
, j±BSi^'OjfieiOiB« ( t N aa@i*?r*'L>i:-r^l 5xi 5 Bi X ) coo^, R 
fig^^r^L, fro. SSS 1 T-I)5ii?;^aj L, ^ttJLftBI (KT, # PS H X £: M 
t5) ©BasfflfcaafS (S2 3 1) „ 
[0164] 

Jg SB 1 9 it** #BHB*©j£SHllUcWT*f§ttWftffi!lfc**J(SL, Si 8 tc ^ -r j; a 
ft ^ 46 aS £ * n T ^ -5 R^»flBffifBJ7w;I/*«»«r#jSiB*©»7?ttre^L, & # Kg H * 

<r>mmmt-ttj&-t%7sJi2&%i*3knL. z n <b <om<Dm%}%:ii&w? % (s 2 3 2) 0 
2 5 fc , * © m <o a * > m^tcR i&^mmmy ■< & z itoiftfiius 1 <om* 

[0165] 

m 3g gp 1 9 1 a, a * +f -r * * - > « ie *5 i t>* & is * *f * ^ - > « k * # sa -r 5 c 

ttcfcO, aBa*»)ff«S<oH* ( fc t * f£ , iilli*'t'i>tt5 1 5x1 5 B iK ) <d 

0 rs^4S L> fro, its 2i?$sii%iitiiL, « m l iB is ( w t , #11 
* t is as s ) ^Bissfs^ffimi-s (S233) . 

[0166] 

« 5£ SB 1 9 1 fi , #RBiBJRoaaiffl*fc«-r**aWWftffi«*::*fi5b, R^^ffiffl^^^ 

l , fneoaoiassiti (S234) 0 set, ffl ^ fc M 7 

[0167] 

flt j£ fflS 1 9 1 f± . X ^ -y 7" S 2 3 2 tlf Lft^KOffii:, X -r -y X S 2 3 4 TEKSLf: 

^2cD«^)!lP»-r5 (S235) 0 ISS 1 9 1 li, Xt'vT'S 2 3 5 T*ISL/cSlO 

atS2©iOffi*, rt!t5^fi)iiSS«L U T (H2 0~B2 2#!B) icf&ZL&t) 

ttzctic&Q^ m m it -a * m « t fc m « fig «■ ^ r s c s 2 3 e > . % ?# l it m mm a 
y * - v -r * . 

[01 68] 

ft t? , fi s » 1 9 2©Gfi)c^«^saii, ** £ tf «t it as 1 9 3©Bj*#«j£*&aui, st s as 

1 9 l£OR^«-«^5flSi:|5]«-C ; $.?.<7DT', ^©^B^{±*lg-r^ 0 rcfcL, « £ SB 1 9 2 

cq g i£ » * 5t M if T . aiii^^^fct? 7 x 7BHS£>ftfrfr£#!lBBX«:#l 

[0169] 

i 2 8 !i , / -f X R* £ flS 1 9 8 fC fe If 3 / << X j$ * S O ¥ M ^ ^ L tc 7 a - ^ + - h T 

$> -5 a / -f x * 515 i 9 8 »± , ffl is. m m a « <o ^ t © n * * a g n * t l fc fr g fr m -& 
t5 (S2 4 1) o fit, ^T<oH*^a@iB«tbTv>ftv>i:*iJ^bfe«^, y-<X 

Ptsgi5i9 8fi. mis®LWw&<otei : <ommfrz>*i±.<omm$ix*, mx. 1 lifoan 

*(C^^f§ (S24 1-No, S242) „ 
[0170] 

</ -T X » ± » l 9 8ti, )4Biiim(D±T£^fi:aBT?.ia*oa*fiI ( IS & ffi m ) 

0, a 1 . a2C(Ut5 (S 2 4 3 ) . 
[0171] 

w^c;t-^¥^t^t^I^ffi^#-r^ (S 2 4 4) e 

[0172] 
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y x is* * gp i 98», aais*coi®^fi ( w jg «t m m ) xf77*s 2 4 4 ?»bl 
mmm<nmmm cm mm) tts (s 2 4 5) , 

[0173] 

/ ■< X Bfc * gP 1 98tt, 7. t=- -y 7 S 2 4 1 (c I *) > £T<DH**i£BH*£Lfci:*iJ£*- 
5Sf, Xf7^S 2 4 I ~S 2 4 S^MI^i'Jlto /'TXII§!i» 1 9 8 tt , ±TO 
EH**aiiIiJKi:Lfci:W5£-r3fc (S2 4l-Yes) ,"/>XBii«H*»7t5, 
CftCi'), WJSB«^fi!tiQa*)*$7«nT, 02 5<DXx"yXS2 1 2 K'J *->t5 

o 

[0174] 10 

i 2 9 ti , y j x m £ fst i gsfcfeits^iRjanRWTWftffifflo^je^^-r^n-^-v- 
h tJ&So y xbs £ » i 9 8 « , * s (2 4) (ciifflLT, asiajisfcfcus-rsjwg^ 

S2 ^ * h ;l> g * J* Hi "T Z ( S 2 5 1 ) . 

»j£«3E"**hA'g = (a2-al, a3-a0) ■•• (24) 
[0175] 

Xic, /-YXKiai i 9 8 (±> »aE43E^*F/i/g©*frs ( «s W ffi ) I v|4»Jlt* 

(S252) o £ 7c , / X * gP 1 98 tt. ^Sta 0~a 3%^S (25) , (26) 

{caafflLT. aaoii*K3*jE-rs7K¥3?iRio¥»fbia»H h tmmiiGiwmiti&ftH v 

(S 2 5 3 ) 0 

Hh=(al+a2)/2-(25) 20 
Hv=(a3+a0)/2 •(26) 
[0176] 

* tc , y f X Mt £ gP 1 9 8(i, jS«f43He^?h^g<0*g*MBII g II fc W fS L T , 7k ¥ 7a ft 
OlSSwh tllSl^lOlISw v^iltS (S 2 5 4) „ » f* W K « , £j BE ^ 

* h /l/ g <D « *t fit II g ltfOJ:0fe*t^l^, 35? (27) t^fi^lc, JEM it L fc 

wm£}&^ ? h )i g / \\ g ii Mn/b (l. o) koflioawisr li^asLT* 

¥^IrIOISSw h*S5. $ fc , * S (2 8) tc ^ -T <fc ? tc , IE *f fib L /i i*f S £j IB <7 

h >v g / \\ g ii i: * h /i/ (o. i) t©rtaioiiewffl*i^e«»LTSit^i^o«s 

w h = 1 - | ( g / II g II . ( 1 , 0 ) ) ! -(27) 30 
w v = 1 - | ( g / || g || , ( 0 , 1 ) ) | -(28) 
[0177] 

» * £J IE * * h tl> g <D m » fif II g II A , 0T*S51n< / YXiSSSl 9 8 tt , 7k ¥ 7a ft CD 
[0178] 

* K » y -f X R* * gP 1 9 8li, # j£ (29) 4i^tiiBii*iC»)St^f rlftia^ii 

( S 2 5 5 ) o 

a = (wh - Hh+wv • H v ) / (wh+wv) — (29) 
[0179] 

13 0 tt , ¥ fe Htt £ fi)c gP 1 8 2fc:fettSiiifeiIi«£»SfflH©¥J6*^l,fc:7n>-?-*- 40 
[0 1 8 0] 

m m ffi 2 o i tt . e-«js*-»f'f^iB«fctfw«ia*ss-r£:4:»c«fct3T, ^toMtfR 
s»<oiii^wtsR«iii54)SL, j±*fis»tua52 0 2 f«:ai^-rs ( s 2 6 1 ) 

flft £ A 81! 1 8 1 5r til A T 5 ftt m gP l 9 l OR*»i^J!li^|B|it$5<OT\ *(D8tmit 

*s§-r 3 o 

[0181] 

#H*fC^i5rS»SJt**^ , rjt*ffl[*«*^fi8LT*I|[«2 0 3tC«*&-r« (S 2 6 50 
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2 ) o 

[0182] 

mm t-t z & tim®R % z ( s 2 6 3 ) 0 

[0 1 8 3] 

£ *i , # fe HHt! £ fi£ 35 1 8 2^#feiSit^fi)tMai:(B]B#ic, # €i B <£ £ fig g|5 1 8 3, 1 8 
[0184] 

03 1 tt , Jt*ffi»tliai52 0 2 fCfcCt5Jt*ffiIIHiSaa©¥)W«:*Lfe7a — ^--v-h-e 
*«. it*ffiJ*tbffi2 0 2li, R«*fiS«O^T<Dil3lS*aBil*i:bfe^S^*3pJS-r 10 
5 (S2 7 1) „ fit. £T©ffl**aBli*fcLTl^ft^i:fUJfcLfc»^» tt*fB» 

m SP 2 0 2ti. R«*iii«o&T<oil3RA^6^±oiliR*-c, HI # 1 m m ■? o i£ S H 

KStS (S27 1-No, S272) 0 
[0185] 

* (c , it * n w a? 2 0 2 1± , agiiJisoififlfKtaB-rsiBjR c i: a if , agam^cf 
o ^ft« it * ft g tb sp 2 0 2 & , &mmm tm vmmictiL&T zm&mmoinmm (mm 

ffi ) 4ftfflt« (S273) o 
[0186] 

tt * fa v m sr> 2 0 2 u , #niciigiitcjttstg»M«:fiii^iSL, m 2 4 tc s 20 

1 TJ:3K: : J i «>aS^«tlTV^5 s F»ft7-r;l'^«»*#fiaiiiJlS<0»^W3l#-r« ( S 2 7 4 
) . 
[0187] 

tt m m w & t* 2 o 2 « , ^-^saHJisoRfiU^o^fe^ttfflfcwei-rsTWfb^-f/i/^ffia 

^Jfilt, * <0 fill £ «• JS T 5 ff m m T Pfc 3? L T , * ft 6 <Q O 3® ft] * ilt § 0 £ £ fc , 

* © a © m a * , ffl ^ & ¥ m ft 7 ■< t\> z m m. n m m v m m l t , *<Dm*&gmmictti& 

t§5ISit* t LT, It * ffi If $B £ £ fig IT 3 (S 2 7 5) „ 
[0 1 8 8] 

it m m w m as 2 0 2 « , xt^t's 2 7 1 kid, r isssot toii^siiii: 

L fc i: ¥U £ T 3 2: T , 7. -r -y 7° S 2 7 1 ~ S 2 7 5 <D ffl if £ Si 9 "T 0 fit, it ^ fit S 30 
til SP 2 0 2 «: . R<iiffiaftcO^:T(DH^^rag®^i:Lfci:fiJS-r^fc (S2 7 1- Ye 
s ) , £ fig I fc it m ffi tf IS «r $ & 88 2 0 3 tC « & t 5 . fit, Mili I 3 0 OX f 7 7" 
S 2 6 3l:'J^->t5 0 
[0 1 8 9] 

© IS a K » PS >£ £ ft * ^ o »!«©Hg*»JWLfc^«JH^±K*]ffi««tc£#aM8:fc 

H tc # $ ft 3 o 
[0 1 9 0] 

* , ± ib <o mm m m a , * u - a c m # « ) k a> 5 % h 5: pi r 5 t © t* « * < > * 40 

PS b ft ^ o Wid!L7i||Sfi»jB»c(4tt>«r©®B<Of8W*^*ftTi30. HSSnsSSOl 

S ft SI o © ffi « S ff *^'J B£ * ft T fc , % ¥k W m 6 ft * PS 0 fc *3 ^ T , c <D « o <0 
m fi)c M ft *« m to Z ft ® Bit «< f8 W t L T tt Hi £ ft ff 5 o 
[0191] 

fc i: ^. tf . ± 5zE L - M <0 ill if (i , /N-K^x7 T tcJ:t)SIR$-t3--5ili:tTtr5 3!)^ V7 
^ {C {± , fOV7h^i7?;Mt57Dy7i>tf, WfflOA- K -7 i 7 Icfiftii* tlT 
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m ?t *r 5 c t w pi m & , fc £ * ur r/i « <o ^ - v ^ ^ > e a - * * z k. . nmmttfr % << 

[0192] 

(CD— ROM (Compact Disc — Read Only Memory 
), DVD (Digital Versatile D i s "c j , 7t«»f^X 

? (MD (Mi n i D i sc ) & ^ is ) . & L < l± ¥ W W * ^ V ¥ & *D Z> v *r 

- i/"^ f >r 7 ( : i i s ? n ^ /:H 1 1 ^ < , ^ > x * — * ic^ & nrzttmT* — 

If fc « « S n * , /py^A^ESJtltt^ROM^A - Hf-<X^5ifT'iS?n5 10 

o 

[0193] 

$ , gESaiE^HHSSSns^ay^A^rEiS-rSX-r-y^U^ IE *c £ ft MM # fc o T 
B# £ ?|J W fc * t> ft 3 M if U £ 5 A. , *f Uta$^JiJW(cfflUn6< t . M 9>J 6*J & 
5 V* tt <® 8U (C H ft £ n 5 481 a £ t ^ tf & <o T- & § o 
[0194] 

[ a* n <o %i m ] 

w ± <o cfc ? (c , $t -r , §? m n ® * n n tc m w rJ m ft m & m m. ic # # , z n^tKDmmnm 
Mi&tLrco c (D t # . be m m m % , m — ofijK»i3«feo : «jai$it*wr*«[a©B*^ 20 

[0195] 

*> o . -> * -y * 77 5$ s v e # # o & is fmj 0 <o m & 14 * » a -r s c t & t- # 3 <t 3 a o it 

o 

[0196] 

f ItLftia 0, ts 5 - 7 f /l/ £ © SH ?U * ^ >f SB ?u * a <D & =f- E JIJ i L $ $ T- 

+ 'V^^^S V E«^iTt«OT, S V Et- K-pO»«S©ffiT%«'MStCfflIAa^ 

^Vt = 7 ^ l/y-^Ot^^^pJtlc L/: "5 > /-7Jl/t-Hi:S VEt-FO«f^ 30 
4 if O « #6 * H m T % C T 1 ^ 5 <t r> IC ft o fc , 
[0197] 

0 {c ft -p /c o 

[SE<offlmfti«s^] 

[132] »f^«o-flaj*8ttwr*H-e*s. 
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